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Operable Unit 2, the contamination in groundwater generally
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with chemicals released at other locations into a regional plume
containing multiple contaminants which, when considered in total,
is more than four miles long and one mile wide. The OU2 boundary
is depicted in the 2016 CD, Appendix C.

Precision, Accuracy, Representativeness, Completeness,
Comparability, and Sensitivity
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responsible for overall coordination of the Work. PDI Pre-Design
Investigation
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Area and includes potential treated water end use locations that may
be adjacent to or outside of OU2.)

Method Reporting Limit
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Standard Deviation

Omega Chemical Corporation Superfund Site, originally listed on
the National Priorities List on January 19, 1999, which is located in
Los Angeles County, California, and includes the contamination
being addressed by multiple Operable Units.

Standard Operating Procedures
Statement of Work, Appendix B to the 2016 CD.
Soluble threshold limit concentration

The entity selected by SWDs to oversee field work.

Semivolatile Organic Compounds
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Organized Group).
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Toxicity characteristic leaching protocol

Total dissolved solids

Total threshold limit concentration

number of measurements judged valid
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Work Area Monitoring Plan

All activities and obligations the SWDs are required to perform
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under Section 101(33), 42 U.S.C. § 9601(33); (3) any “solid waste”
under Section 1004(27) of RCRA, 42 U.S.C. 8 6903(27); or as any
of the foregoing terms are defined under any appropriate or
applicable provisions of California law.

measured value of analyte concentration in sample before the spike
is added

mean of replicate analyses

measured value of the i replicate
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1. INTRODUCTION
1.1 General

This Quality Assurance Project Plan (QAPP) was prepared by Geosyntec Consultants,
Inc. (Geosyntec) on behalf of the Settling Work Defendants (SWDs) for the Omega
Chemical Corporation Superfund Site, Operable Unit 2 (OU2). This QAPP was
prepared in accordance with Section 7.7(d) of the Statement of Work (SOW), Appendix
B of the Consent Decree (2016 CD) for OU2 at the Omega Chemical Corporation
Superfund Site (United States Environmental Protection Agency (EPA), 2016). This
QAPP applies to the activities to be performed for the Work Area, consisting of the
Remedial Design Work Area (RDWA) and the Leading Edge (LE) Area, within OU2
during the design of the Northern Extraction/Central Extraction Area (NE/CE Area)
remedy.

The purpose of this QAPP is to outline specific quality assurance/quality control
(QA/QC) procedures such that data collected for the project meet project Data Quality
Objectives (DQOs) and are of acceptable quality to meet SWDs’ project needs and EPA
requirements. This QAPP was written under guidance provided by EPA, Requirements
for Quality Assurance Project Plans, (QA)/R-5, EPA/240/B-01/003 (EPA, 2006c),
Guidance for Quality Assurance Project Plans., QA/G-5, EPA/240/R 02/009 (EPA,
2002); and Uniform Federal Policy for Quality Assurance Project Plans, Parts 1-3,
EPA/505/B-04/900A through 900C (EPA, 2005).

1.2 Purpose

This QAPP describes the QA/QC procedures that will be performed during the course
of the work activities set forth in the Pre-Design Investigation Work Plan (PDIWP)
(H+A, 2016), the Leading Edge Investigation Work Plan (LEIWP) (Geosyntec, 2016a),
and the Work Area Monitoring Plan (WAMP) (Geosyntec, 2016b), which are described
further in Section 2 below. Routine application of procedures for obtaining prescribed
standards of performance in the monitoring and measuring process, as well as tracking,
reviewing, and auditing, will be implemented such that project work is performed in
accordance to applicable standards, regulations, and guidelines in support of the project
DQOs.

The procedures to ensure the precision, accuracy, and completeness of new data
generated during the course of work activities are included in this QAPP, along with the
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requirements set forth in EPA’s regulations and guidance documents. Also, this QAPP
provides the QA requirements for data handling during all phases of the project.

Technical project personnel will incorporate QC samples and quality control checks
into field sample data collection, field data analyses, tabulation, computations, and
interpretation. Equipment used to perform field measurements will be maintained and
calibrated in accordance with the established procedures described in the Field
Sampling Plans (FSPs) for the PDI activities (H+A, 2016), LEI activities (Geosyntec,
2016a), and WAMP activities (Geosyntec, 2016b). The records for these activities will
be kept and appropriately filed. Internal QC of project deliverables will be addressed by
the Project Coordinator (PC), QA Manager, and Quality Management personnel.
Quality assurance of project activities will be maintained through periodic audits
(Section 11).

1.3 Data Quality Objectives

In accordance with the SOW (Section 7.7 (d)), the data quality objectives were
identified through the DQO process which follows EPA Guidance on Systematic
Planning Using the Data Quality Objectives Process, EPA QA/G-4 (EPA, 2006a). The
DQOs for each activity covered by this QAPP are detailed in Section 4 and in Tables 1a
through 1c.

1.4 Quality Assurance Project Plan Organization

The organization of the following elements of this QAPP is as follows:
e Section 2 presents the project background, main chemicals of concern (Main
COCs), and planned activities covered by this QAPP;
e Section 3 presents project staffing and responsibilities;
e Section 4 presents project QA objectives and DQOs;
e Section 5 presents sampling procedures;
e Section 6 presents documentation and recording procedures;
e Section 7 presents equipment operation and calibration procedures;

e Section 8 presents analytical procedures;

FINAL-Omega-QAPP 2 18.11.2016
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e Section 9 presents data reduction, validation, and reporting procedures;
e Section 10 presents data management procedures;
e Section 11 presents audit procedures;
e Section 12 presents corrective action procedures; and

e Section 13 lists references used in preparing this report.
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2. BACKGROUND
2.1 Site Overview

OU2 of the Omega Chemical Superfund Site addresses contamination in groundwater
generally downgradient of the Omega Property, much of which has commingled with
chemicals released at other locations into a regional plume containing multiple
contaminants which, when considered in total, is more than four miles long and one
mile wide. The 2011 ROD addresses containment of OU2 groundwater contamination.
The Work covered by the SOW includes groundwater containment in the NE/CE Area
as well as additional investigation in the LE Area. Source control at the former Omega
Chemical Corporation facility in Whittier, California has been addressed under
Operable Unit 1 (OU1) and Operable Unit 3 (OU3). Since 2001, the Omega Chemical
Corporation Superfund Site Potentially Responsible Party Organized Group (OPOG)
has led the investigation and remediation of the former Omega Property under OU1 and
OU3 with EPA oversight. In addition to a 1995 removal action, source area
remediation has also included groundwater and soil vapor extraction systems which
began operating in 2009. McKesson Corporation has worked with California
Department of Toxic Substances Control (DTSC) and has undertaken source control
actions at its source property located on Sorensen Avenue. On December 7, 2015, the
DTSC approved McKesson Soil Remedial Action Closure Report and determined the
soil remediation portion of the project was complete. Other source properties
contributing to groundwater contamination that has commingled with groundwater
contamination from the Omega Property and the McKesson property have been
addressed, are currently being addressed, or will be addressed by the DTSC or the
Regional Water Quality Control Board, Los Angeles Region (RWQCB-LA) through
investigations and source control actions. These activities are important for the future
cleanup of OU2 but are not part of the current SOW.

2.2 Groundwater Chemistry

Routine groundwater sampling has been conducted by various parties in and adjacent to
the RDWA. Groundwater monitoring in OU2 has focused on constituents that have
been detected at concentrations exceeding their screening levels (federal or California
maximum contaminant levels [MCLs] and notification levels [NLs]) and have been
grouped in five categories: volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), emergent compounds, metals, and general chemistry.
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There were multiple VOCs that exceeded screening levels. The sources of the VOCs
appear to be related to multiple sites within and adjacent to OU2. The 2010 RI Report
identified VOCs that exceeded screening levels and the 2011 ROD identified eleven
VOCs that are part of the Main COCs for OU2.

There was only one SVOC that was reported above the screening level
(bis(2-ethylhexyl)phthalate). It is suspected that the detections are due to sampling
activities and are not representative of groundwater conditions in OU2

(CH2M Hill, 2010). However, since bis(2-ethylhexyl)phthalate was detected above its
screening level, this analyte was considered a chemical of potential concern (COPC) for
OU2 in the 2010 RI Report. The 2011 ROD included bis(2-ethylhexyl)phthalate in the
lists of treatment standards for treated groundwater end use, but did not include it as a
Main COC.

Emergent compounds (1,4-dioxane, 1,2,3-trichloropropane [1,2,3-TCP],
N-nitrosodimethylamine [NDMA], perchlorate, and hexavalent chromium) were
detected at concentrations exceeding their respective screening levels. Therefore, each
of these emergent compounds was considered a COPC for OU2 in the 2010 RI Report.
The compounds 1,4-dioxane, 1,2,3-TCP, perchlorate, hexavalent chromium and NDMA
were suspected to be related to one or more operations within OU2. The 2011 ROD
included 1,4-dioxane and hexavalent chromium in the list of Main COCs, but did not
list the remaining emergent compounds.

Aluminum, antimony, arsenic, total chromium, manganese, mercury, nickel, selenium,
thallium, and vanadium were detected at concentrations exceeding their respective
screening levels, and were therefore considered COPCs for OU2 in the 2010 RI Report.
Some of detected metals could be naturally occurring but industrial sources located
within OU2 may have also contributed to these metals exceedances given that various
industrial sources used these compounds (including total chromium and arsenic). The
2011 ROD included hexavalent chromium as a Main COC, and included aluminum,
manganese, total chromium and selenium in one or both lists of treatment standards for
treated groundwater end use.

General chemistry parameters have also been assessed in OU2 and several general
chemistry parameters have been detected in exceedance of screening levels (e.g. total
dissolved solids [TDS], nitrate and sulfate). The majority of general chemistry
detections represent background (or natural) conditions in groundwater. The ROD did
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not include any of the general chemistry constituents as Main COCs, but did include
TDS, nitrate and sulfate in the lists of treatment standards for treated groundwater end
use.

221 Constituents

The 2011 ROD identified 13 COCs for OU2, eleven of which are VOCs
(tetrachlroethene [PCE], trichloroethene [TCE], Freon 11, Freon 113, 1,1-
dichloroethene [1,1-DCE], cis-1,2-dichloroethene [cis-1,2-DCE], chloroform, carbon
tetrachloride, 1,1-dichloroethane [1,1-DCA], 1,2-DCA, and 1,1,1-trichloroethane
[1,1,1-TCAJ); one is an inorganic constituent (hexavalent chromium) and the remaining
compound is 1,4-dioxane (Table 2). As indicated previously, these 13 COCs will be
referred to as Main COCs in the RD documents and are included in the COCs for the
purpose of the RD. Containment of the Main COCs should also contain other
chemicals, including benzene, toluene and other fuel related compounds, identified in
the 2010 RI as chemicals exceeding screening levels.

The 2011 ROD also identified treatment standards for different end uses, which
included ten of the 13 Main COCs and an additional eight or nine constituents,
depending on end use. For the purposes of the PDI, the additional constituents will be
referred to as “Key Treatment Constituents”. Based on the end use selected, extracted
water will be treated for chemicals and constituents exceeding permit limits.

222 Distribution

The distribution of Main COCs and Key Treatment Constituents within and in the
vicinity of the RDWA was evaluated as part of the data gaps analysis (PDI Work Plan,
H+A, 2016). The following provides a summary of the current understanding of the
general distribution of Main COCs in the RDWA. The distribution of COCs will be
refined during the PDI to define the target zone for the NE and CE extraction wellfields
and will be discussed in more detail in the PDI Report.

e Of the Main COC VOCs, PCE and TCE exceeded their respective MCLs over
the largest area and greatest depth within the RDWA. Both of these compounds
are common solvents used/handled by many sites within the RDWA and OU2,
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The concentrations of these two compounds are generally greatest in the vicinity
of source sites in shallow groundwater and have not been detected exceeding
MCLs in monitoring wells deeper than 200 feet within the RDWAZ. In addition,
the concentration of these two compounds generally decreases toward the
southern end of the CE Area; although there has been detection of relatively
elevated concentrations of these compounds to the south of the RDWA,
indicating the presence of source areas in the LE to the south of the CE Area.

e Freon 11 and Freon 113 were detected at lower concentrations and within the
overall extent of areas of PCE and TCE detections. Freon 11 and Freon 113
were known to be used by businesses in OU2 and the types of businesses known
to operate currently and historically in OU2 were the types of businesses that
frequently utilized Freons. Freons are ubiquitous compounds, and Freon 11 and
Freon 113 uses included dry cleaning, cold cleaning electrical parts, vapor phase
cleaning, photographic film and magnetic tape cleaning, use in refrigerants, use
in blowing agents, use in oil field activities, use in fire extinguishing, use in
propellants, and use in oil field activities. Freon was also commonly found in
both automotive and industrial waste oils.

e The remaining Main COC VOCs are generally within the overall extent of PCE
and TCE.

e 1.4-Dioxane has been detected exceeding the NL over an area and depth similar
to PCE and TCE, although at generally lower concentrations. This compound is
often associated with the common solvent 1,1,1-trichloroethane, which has been
used/handled by many sites within the RDWA. 1,4-Dioxane has not been
analyzed in as many groundwater sample locations as VOCs; however, the
concentration of 1,4-dioxane is generally greatest in the vicinity of source sites
in shallow groundwater and has not been detected exceeding the NL in
monitoring wells deeper than 200 feet within the RDWA?.

! Note that the majority of the OU2 monitoring wells are not deeper than 200 feet below ground surface.
Of the 28 well locations currently in the Work Area monitoring network, only wells MW25D (209 feet
below ground surface), MW26D (205 feet below ground surface), and Hawkins (252, 296, 388, and 490
feet below ground surface) are screened deeper than 200 feet below ground surface.

2 See footnote 1 above.
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e Hexavalent chromium has been detected exceeding the MCL over a relatively
wide area of the RDWA, although it does not appear to be as extensive as PCE
and TCE or 1,4-dioxane. Hexavalent chromium has not been analyzed in as
many groundwater sample locations as VOCs; however, the concentration of
hexavalent chromium is generally greatest in the vicinity of source sites in
shallow groundwater and has not been detected exceeding the MCL in
monitoring wells deeper than 200 feet within the RDWA?,

2.3 Activities Covered by the QAPP

This QAPP applies to the activities to be performed for the Work Area, consisting of the
RDWA and the LE Area, within OU2 during the design of the NE/CE Area remedy.
The main components of the NE/CE Area Work are extraction wellfields in the NE
Area (in the vicinity of Sorensen Avenue) and the CE Area (in the vicinity of Telegraph
Road); one or more treatment systems that will be determined by selected water end
use; an end use of treated groundwater; associated conveyance pipelines; and
Institutional Controls (ICs). Reinjection (shallow and/or deep), basin recharge, and
reclamation will be evaluated during RD as potential end uses of the treated
groundwater unless the SWDs and EPA mutually agree that it is no longer appropriate
to evaluate one of the contemplated end uses after considering the cost-effectiveness
and implementability of the end use.

Currently planned investigations and monitoring, as specified in the 2016 CD, include
the PDI, the LEI, and Work Area groundwater monitoring. The PDI Work Plan (H+A,
2016) includes installation of new wells and sampling of groundwater in the NE/CE
Avrea to refine the parameters needed for RD. Analytes for samples collected in the PDI
will include the Main COCs and may include a number of additional analytes required
to assess the various end uses of treated groundwater. The LEI Work Plan (Geosyntec,
2016a) includes installation of new wells in the LE Area. Analytes for samples collected
in the LEI will include the Main COCs. The WAMP includes monitoring of the existing
OU2 monitoring well network, as well as new wells installed in the PDI and LEI after
those investigations are complete. Analytes for samples collected in routine
groundwater monitoring will include the Main COCs.

3 See footnote 1 on previous page.
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2.4 Handling of Investigation-Derived \Waste

The SWDs understand OU2 to be the type of Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) site where it is not possible, with any
reasonable certainty, to know the source of contaminants in specific waste streams
associated with individual OU2 remedial activities. The SWDs have therefore
concluded that the IDW generated by the OU2 remedial activities will not be listed
waste under the Resource Conservation and Recovery Act (RCRA), as documented in
an August 8, 2016 memo to DTSC.

IDW generated from activities covered under this QAPP will be containerized, properly
labeled, and temporarily stored at an appropriate location to be determined within the
Work Area. Samples of IDW will be collected for waste profiling and sent to a
California-certified laboratory for analysis in accordance with California Code of
Regulations, Title 22, Section 66261.24. Following waste profiling, the IDW will be
transported by a licensed waste hauler for disposal at an appropriately permitted solid or
hazardous waste facility in accordance with Federal and State requirements, including
valid EPA CERCLA Off-Site Rule approval (40 CFR 300.440). IDW will be stored for
no more than 60 days during characterization and consolidation.
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3. PROJECT ORGANIZATION

EPA, DTSC, and the SWDs will each designate a Project Coordinator who is
responsible for overall coordination of work under their respective authority.

3.1 EPA

In accordance with the 2016 CD, EPA shall designate and notify the SWDs of its
Project Coordinator and Alternate Project Coordinator. EPA may designate other
representatives, which may include its employees, contractors and/or consultants, to
oversee the Work. EPA’s Project Coordinator/Alternate Project Coordinator will have
the same authority as a remedial project manager and/or an on-scene coordinator, as
described in the National Contingency Plan. This includes the authority to halt or
modify the Work, and/or to conduct or direct any necessary response action in response
to his or her determination that conditions at the Work Area constitute an emergency or
may present an immediate threat to public health or welfare or the environment due to a
release or threatened release of Waste Material.

3.2 DTSC

In accordance with the 2016 CD, DTSC shall designate and notify EPA and the SWDs
of its Project Coordinator and Alternate Project Coordinator. DTSC may designate other
representatives, including its employees, contractors and/or consultants to oversee the
Work. For any in-person meetings and inspections in which EPA’s Project Coordinator
participates, DTSC’s Project Coordinator also may participate. SWDs shall notify
DTSC reasonably in advance of any such in-person meetings or inspections.

3.3 SWD Project Team

The SWD project team organization is shown in Figure 1 and described below.
3.3.1 Project Coordinator

The SWDs’ Project Coordinator is the individual who represents the SWDs and is
responsible for the overall coordination of the Work. In accordance with the 2016 CD,
this SWD Project Coordinator must have sufficient technical expertise to conduct the
Work and may not be an attorney representing any SWDs in this matter and may not act
as the Supervising Contractor. SWDs’ Project Coordinator may assign other

FINAL-Omega-QAPP 10 18.11.2016



Geosyntec®

consultants

representatives, including other contractors, to assist in coordinating the Work. It is
anticipated that Jack Keener of de maximis, inc. will be the SWD’s Project Coordinator.

3.3.2  Supervising Contractor

SWDs must designate a Supervising Contractor by the due date of the Preliminary
(30%) RD Report, as defined in the SOW. SWDs’ proposed Supervising Contractor
must have a quality assurance system that complies with ANSI/ASQC E4-2004, Quality
Systems for Environmental Data and Technology Programs: Requirements with
Guidance for Use (American National Standard).

3.3.3  Quality Assurance Manager

The primary responsibility for project quality rests with the Project Coordinator, while
the Supervising Contractor and QA Manager provide independent QC. The Supervising
Contractor and QA Manager (or their designees) will review project planning
documents, data evaluation, and deliverables. If review of documents identifies QA
problems or deficiencies requiring special action, the Project Coordinator, Supervising
Contractor, and QA Manager will identify the appropriate corrective action for the field
sampling personnel or the laboratory. As shown in Figure 1, the QA Manager is
independent of the analytical laboratory and sample collection teams and reports
directly to the Project Coordinator.

3.34 Health and Safety Coordinator

The project field personnel will implement the project in accordance with this QAPP,
the Field Sampling Procedures, and the project Health and Safety Plan (HASP). The
project health and safety coordinator confirms that field personnel are properly trained
and prepared for field procedures as described in the HASP.

3.3.5  Special Training Requirements

The field personnel working on the Site will be trained in health and safety (CFR
1910.120) and will follow requirements specified in the HASP. The HASP describes the
specialized training required for personnel on this project, and how it is to be
documented and tracked.
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3.4 Analytical Laboratory

Eurofins Calscience Inc. (Calscience) will perform chemical analyses of the
environmental samples collected during monitoring activities. Calscience is certified
through the National Environmental Laboratory Accreditation Program (NELAP), and
the California Department of Health Services’ Environmental Laboratory Accreditation
Program (ELAP).

The NELAP meets the Quality System requirements of the EPA, complying with
ANSI/ASQC-1994, Specifications and Guidelines for Quality Systems for
Environmental Data Collection and Environmental Technology Program, (American
National Standard, 1995), and EPA Requirements for Quality Management Plans
(QA/R-2), EPA/240/B-01/002, (EPA, 2006b). The certifications of the laboratory are
included in Appendix A.

In accordance with the SOW (Section 7.7 (d) 2, 4), Calscience will perform all analyses
using EPA-accepted methods and will participate in a QA/QC program acceptable by
EPA. The Calscience Quality Assurance Manual is presented in Appendix A.
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4. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

Presented below is a brief discussion of the DQOs and Data Quality Indicators (DQIs)
for the project, along with the methods used to evaluate data quality.

4.1 Data Quality Objectives

DQOs are qualitative and quantitative statements that clarify the project objectives,
specify the most appropriate type of data for the project decisions, determine the most
appropriate conditions from which to collect data, and specify tolerable limits on
decision errors. DQOs are based on the end uses of the data and are determined through
a seven-step process as described in QA/G-4 (EPA, 2006). In addition to the project
objectives, the DQOs specify data collection boundaries and limitations, the most
appropriate type of data to collect, and the level of decision error that will be
acceptable.

The DQO process is a series of planning steps based on scientific methods that are
designed to ensure that the type, quantity, and quality of environmental data used for
decision-making are appropriate for the intended application. The DQO process, as
defined by EPA, consists of seven steps that are designed to provide a systematic
approach to resolving issues that pertain to site investigation and remediation (EPA,
2006a). The DQOs for this project were developed from discussions with the
stakeholders, technical experts, quality assurance staff, laboratory representatives, and
project management, as well as from all available historical data and information.

The DQOs were developed following guidance provided by EPA, Guidance on
Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4 (EPA,
2006a). Performing the DQO process is generally one of the first prerequisite steps to
data collection. It is a planning process from which qualitative and quantitative results
are derived in relation to a particular data collection event (or group of events). The
steps to the DQO process are as follows:

e Step 1 - State the Problem

e Step 2 — Identify the Goal of the Study

e Step 3 - Identify Information Inputs

e Step 4 — Define the Boundaries of the Study
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e Step 5— Develop the Analytic Approach
e Step 6 — Specify Performance or Acceptance Criteria

e Step 7 — Develop the Plan for Obtaining Data
DQOs were developed and described in detail in the respective work plans:

e LEIWP (Geosyntec, 2016a);
e PDIWP (H+A, 2016); and
e WAMP (Geosyntec, 2016b).

Summaries of the DQOs are presented in Tables 1a through 1c.

The DQO processes have been and will be undertaken in an interactive and iterative
manner whereby the elements of the DQO steps are continually reviewed and applied
during execution of the project. The DQO steps for each problem statement are given in
Tables 1a through 1c. In order to fulfill the criteria for data collection during the DQO
process, the following field activities are anticipated:

e Lithologic logging, including field observations and geophysical logging;

e Water level measurements; and

e Groundwater sampling and analysis.

4.2 Data Quality Indicators (PARCCS Parameters)

The QA program addresses both field and laboratory activities. QA objectives are
formally measured through the computation of performance measures known as DQIs,
which are in turn compared to pre-defined Measurement Quality Objectives (MQOSs)
specific to the project objectives. The DQIs for measurement data are expressed in
terms of precision, accuracy, representativeness, completeness, comparability, and
sensitivity (PARCCS). Evaluation of DQIs provides the mechanism for ongoing control
and evaluation of data quality throughout the project and ultimately will be used to
define the data quality achieved for the various measurement parameters. The field
QA/QC program will be accomplished through the collection of field duplicates,
equipment blanks, field blanks, filter blanks, and trip blanks. The analytical QA/QC
program will be assessed through the internal laboratory QC performed, including
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method blanks, laboratory control sample (LCS) recoveries, surrogate recoveries, and
matrix spike/matrix spike duplicate (MS/MSD) recoveries. The following sections
describe the DQIs in greater detail, with a discussion of the associated MQOs.

421 Precision

Precision is a measure of the mutual agreement between individual measurements of the
same property, usually under prescribed similar or identical conditions. Precision is
estimated by the standard deviation around the mean or relative percent difference
(RPD) between two samples. The RPD between duplicate sample results is calculated
using the equation below:

D1 —-D2

==~ 0
RPD (D1+D2 xX100%

2

Where: D1 = first sample value
D2 = second sample value (duplicate)

If calculated from three or more replicates, the relative standard deviation (RSD) shall
be used rather than the RPD:

s
RSD = (;) x100%

Where: RSD = relative standard deviation
s = standard deviation
y = mean of replicate analyses

Standard deviation, s, is defined as follows:

Where: s = standard deviation
yi = measured value of the i replicate
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y = mean of replicate analyses
n = number of replicates

The RPD/RSD project goal is 30% for aqueous samples and 50% for soil samples.

The precision of a reported result is a function of sample homogeneity, inherent field
related variability, shipping variability, and laboratory analytical variability. Precision
will be determined through the collection of field duplicates and the analysis of matrix
spike/matrix spike duplicate (MS/MSD) and laboratory control sample/laboratory
control sample duplicate (LCS/LCSD) pairs for the work performed at the Site. The
overall precision of measurement data is a mixture of sampling and analytical factors.
Analytical precision is much easier to control and quantify than sampling precision;
there are more historical data related to individual method performance, and the
"universe™ is not limited to the samples received in the laboratory. In contrast, sampling
precision is unique to the project. Sampling precision will be measured through the
laboratory analysis of field duplicate samples. Laboratory precision will be measured
through the analysis of MS/MSD and LCS/LCSD samples. Field duplicates should be
collected at a frequency of one per day of sampling to assess sampling method
variation.

4.2.2  Accuracy and Bias

Accuracy refers to the degree of difference between measured or calculated values and
the true value. The closer the numerical value of the measurement comes to the true
value, or actual concentration, the more accurate the measurement. The converse of
accuracy is bias, in which a systematic mechanism tends to consistently introduce errors
in one direction or the other. Bias in environmental sampling can occur in one of three
ways; these mechanisms and their associated diagnostic and management methods are
as follows:

e High bias, which can stem from cross-contamination of sampling, packaging, or
analytical equipment and materials. Cross-contamination is monitored through
blank samples, such as equipment blanks, field blanks, trip blanks, filter blanks,
and method blanks. These samples assess the potential for cross-contamination
from, respectively, sampling equipment, ambient conditions, packaging and
shipping procedures, field filters, and laboratory equipment. Data validation
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protocols described in Section 5 present a structured approach for data
qualification based on blank samples.

e Low bias, which can stem from the dispersion and degradation of target
analytes; an example is the volatilization of chlorinated solvents during field
sampling. The effects of these mechanisms are difficult to quantify. Sampling
accuracy can be maximized, however, by the adoption and adherence to a strict
field QA program. Specifically, sampling procedures will be performed
following standard protocols described in the FSPs (Geosyntec, 2016; H+A,
2016); for example, eliminating headspace in sampling vials for VOCs will
reduce the potential for dispersion of VOCs during sampling. Through regular
review of field procedures, deficiencies will be documented and corrected in a
timely manner.

e High or low bias, due to poor recoveries, poor calibration, or other system
control problems. The effects of these mechanisms on analytical accuracy may
be expressed as the percent recovery of an analyte that has been added to the
environmental sample at a known concentration before analysis. Analytical
accuracy in the laboratory will be determined through the analysis of LCSs and
MS/MSDs. As with blank samples, data validation protocols provide a
structured formula for data qualification based on erroneously high or low
analyte recoveries.

Accuracy is presented as percent recovery (%R) and is calculated using the equation
below:

A-X)
R = 7 x100%

Where: R = percent recovery
A = measured value of the analyte after spike is added
X = measured value of analyte concentration in sample
before the spike is added
T = value of the spike

Accuracy goals for the project are listed by method in Tables 3a and 3b.
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4.2.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent the
true value of a characteristic of a population, a process condition, parameter variations
at a sampling point, or an environmental condition. The representativeness of reported
results depends upon a number of considerations, including but not limited to, proper
monitoring design, selection of appropriate field methodology, proper sample
preparation, preservation and handling, selection and execution of appropriate analytical
methodology, and proper sample identification and reporting of results. It also extends
to sample location, number of samples, and the actual material collected, so that the
results are always representative of the population to be described.

Documentation requirements performed per the specification of this QAPP establish
that the protocols have been followed and sample identification and integrity are
assured. If data appear to deviate from an anticipated trend (from comparison of the
data to historical data), further investigations into the collection methodology and
QA/QC procedures will be initiated to resolve the questionable data.

424  Completeness

Completeness (C) is expressed as the percentage of all measurements made whose
results are judged to be valid. VValid data are defined as all data that meet the quality
assurance criteria for the project and are not rejected. The following formula is used to
estimate completeness:

C = VXlOO‘V

Where: C = percent completeness
V = number of measurements judged valid
T = total number of measurements

Field and analytical data may be specified at different levels of completeness. The
completeness criteria should be defined to be consistent with the project data quality
objectives. The QA objective for completeness for all parameters will be 90%.
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425  Comparability

Comparability is a characteristic that refers to the similarity of data from different
sources. It is the confidence with which one data set can be compared to another.
Comparability may be assessed in terms of sampling plans, analytical methods, QC, and
data reporting. The comparability requirements for field measurement and sampling
activities will be maintained by following protocols and procedures specified in this
document.

4.2.6  Sensitivity

Sensitivity refers to the minimum magnitude at which analytical methods can resolve
quantitative differences among sample concentrations. If the minimum magnitude for a
particular analytical method is sufficiently below an action level or risk screening
criterion, then the method sensitivity is deemed sufficient to fully evaluate the data set
with respect to the desired reference values.

The method detection limit (MDL) is a theoretical limit determined through an MDL
study, in which the concentration of a spiked solution is tested at least seven times. The
standard deviation of the recovered concentrations is computed and multiplied by the
Student’s t-distribution value to arrive at the MDL. The method reporting limit (RL) is
often based on either the lowest point on the calibration curve or a low point on the
curve and is quantifiable. In practice, to allow for matrix interference variability in
instrument control, a RL of 2.5 to 5 times the MDL is typically selected.

4.3 Analytical Levels

Field and analytical data can be used for a number of purposes ranging from qualitative
field and screening data to quantifiable enforcement level data. To ensure that the data
will be usable for their intended purpose, analytical reporting levels have been defined
for the data package which consider data uses, types of technology, and documentation.
The levels range from | — IV, and a description is given in Table 4.

For the OU2 project, 90% of all samples submitted for laboratory analyses will be
reported according to Level Il data quality requirements, with 10% of all samples
reported according to Level 1V data quality requirements. In order to ensure that the
data generated for this project are of known quality, the laboratory will be required to
submit a data package that emulates EPA’s Contract Laboratory Program Statement of
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Work (CLP-SOW) requirements for Organic and Inorganic Superfund Methods (EPA,
2015b and 2015c). It is not anticipated that the other Levels will be required for this
project.

A Level Il deliverable will include the following:

e Cover sheet signed by the laboratory manager or their designee;
e Case narrative;
e Sample results;
e Laboratory QC results;
e Copy of the chain of custody received with the samples; and
e Copy of laboratory sample receipt form.
A Level IV or CLP-like data package will include the following:
e All of the data included in a Level Il deliverable; and
e All raw data to check for technical issues as compared to the analytical method
requirements which includes:
o Chromatograms/instrument printouts for samples and standards,
Calibration results for each test,
Calibration check standards for each test,
Sample preparation work sheets,
Chemical standard information,
Instrument run logs,
Internal standard data,

Retention time window calculations, and

0O O O 0O o o o o

Instrument tune information.
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4.4 Data Uses Summary

After each data collection activity and subsequent data validation, an assessment of the
data usability will be made. This assessment will compare the results with DQOs and
will be used to guide future sampling and analysis activities.

FINAL-Omega-QAPP 21 18.11.2016



Geosyntec®

consultants

S. SAMPLING PROCEDURES

The objectives of the sampling procedures and field measurements are to obtain
samples and measurements that accurately and precisely represent the environmental
site being investigated. Proper sampling equipment and decontamination procedures
must be used in order to eliminate trace levels of contaminants from external sources.

5.1 Notifications

EPA will be given at least 14 days’ notice prior to any sample collection activity in
accordance with the SOW (Section 7.7 (d) 5). The 14-day notification will allow EPA
to prepare to take additional samples that it deems necessary in accordance with the
SOW (Section 7.7 (d) 7).

5.2 Equipment Decontamination

If used, non-dedicated sampling equipment will be decontaminated before and after
samples are collected. Decontamination will consist of (in the following order):
detergent (e.g., Alconox) and water wash, potable water rinse, and distilled water rinse.
Protocols for decontamination of non-dedicated equipment are included in the Field
SOPs for water level measurements, water quality parameter measurements, and
groundwater sample collection (Geosyntec, 2016a; H+A, 2016). Equipment rinsate
blanks will be used to assess proper decontamination of non-dedicated sampling
equipment.

5.3 Supplies

Supplies and materials used either in the field or the laboratory shall be standard
industry material. The supplies and materials shall be inspected prior to use, be in good
working condition, and within the expiration date requirements specified by the
manufacturer.

5.4 Sample Handling

Groundwater and soil samples will be preserved with chemicals appropriate for the
analyses and stored on ice immediately after sampling (see detailed handling protocols
in Tables 5a through 5d). Nitrile gloves will be worn when handling groundwater
samples or sampling equipment. Breakable or otherwise fragile sample containers will
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be wrapped in plastic bubble-wrap to prevent damage during shipment. Samples will be
delivered to the laboratory by courier on the same day of collection or the following
day.

55 Field Quality Control Samples

Field QC samples are used to evaluate conditions resulting from field activities and are
intended to accomplish two primary goals, assessment of field contamination and
assessment of sampling variability. The former identifies substances introduced in the
field due to sampling equipment or sampling practices and is assessed using blanks of
different types. The latter includes variability due to sampling technique and instrument
performance as well as variability possibly caused by the heterogeneity of the matrix
being sampled and is assessed using replicate sample collection. A summary of the field
QC sample frequency is provided in Table 6. The following sections cover field QC in
accordance with EPA Region 1X guidelines (EPA, 2004).

55.1  Equipment (Rinsate) Blanks

Equipment rinsate blanks will be collected to evaluate field sampling and
decontamination procedures of non-dedicated sampling equipment. Equipment rinsate
blanks will be collected by pouring reagent-grade deionized water provided by the
laboratory over the decontaminated sampling equipment. One equipment rinsate blank
will be collected per matrix each day that sampling equipment is decontaminated in the
field or for every 10 samples collected, whichever is more frequent. Equipment rinsate
blanks will be obtained by passing water through or over the decontaminated sampling
devices used that day. The rinsate blanks that are collected will be analyzed for the
same analytes as the samples collected with the equipment.

The equipment rinsate blanks will be preserved, packaged, and sealed in the manner
described for the environmental samples (Tables 5a through 5d). A separate sample

number and station number will be assigned to each sample, and it will be submitted
blind to the laboratory.

55.2 Field Blanks

Field blank samples will be obtained by filling a clean sampling container with reagent-
grade deionized water provided by the laboratory. The sample will then be submitted
for analysis. Field blank samples will be collected and analyzed during the project to
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assess potential background contamination or errors in the sampling process. Field
blanks will be collected daily when dedicated equipment is used and equipment
(rinsate) blanks are not collected.

5.5.3  Trip Blanks

Trip blanks will be analyzed to evaluate if the shipping and handling procedures are
introducing contaminants into the samples, and if cross contamination in the form of
VOC migration has occurred between the collected samples. Trip blanks, consisting of
reagent-grade deionized water, will be transported from the analytical laboratory to the
sampling site, and then returned to the laboratory along with the field samples without
having been opened in the field. A minimum of one trip blank will be submitted to the
laboratory for analysis in each cooler containing samples for analysis. A separate
sample number and station number will be assigned to each trip sample. If no VOCs are
to be analyzed, a trip blank is not needed. Trip blanks are used in association with
aqueous field samples.

5.6 Field Duplicates

The purpose of a field duplicate sample is to evaluate the precision of both sampling
techniques and laboratory testing. A duplicate sample shall be collected, labeled,
packaged, and stored in the same manner as any other sample. The duplicate
groundwater sample will be collected serially from the source. Analysis will be the
same as those required for the parent sample. A duplicate sample set consists of a
complete set of samples of the appropriate volume and in the appropriate containers
which is the same as a standard sample set.

Field duplicate samples will be collected one for every 10 samples (10%). Each field
duplicate will be assigned its own sample identification number so that it will be blind
to the laboratory. A field duplicate sample is treated independently of its counterpart in
order to assess laboratory performance through comparison of the results.

In accordance with the SOW (Section 7.7 (d) 8), EPA may collect and provide duplicate
samples to SWDs in connection with EPA’s oversight sampling.
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5.7 Split Samples

In accordance with the SOW (Section 7.7 (d) 6), split samples will be collected upon
requests from EPA for analysis by a separate laboratory designated and contracted by
EPA. In order to produce a split sample, twice the volume of sample will be collected
and then split between the requisite sample containers needed to conduct the analyses
required for the specific sampling location. If split sampling occurs, documentation on
the field logs and field notebook will include the agency collecting the sample and
which samples were collected for which parameters.

If split samples are requested, sampling locations, sampling method, and sampling
analyses will be discussed with the EPA before the field activities. EPA may also
collect and provide split samples to SWDs in connection with EPA’s oversight
sampling.
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6. DOCUMENTS AND RECORDS

6.1 Project Files

The project files will be the central repository for all documents which constitute
evidence relevant to sampling and analysis activities as described in this QAPP. The
Project Coordinator is the custodian of the project files and will maintain the contents of
the project files for the duration of the work, including all relevant records, reports,
logs, field notebooks, pictures, subcontractor reports, and data reviews in a secured,
limited access area and under custody of the Project Coordinator.

The project files will include at a minimum:

e Field logs;

e Field data (including electronic files and data deliverables);

e Photographs;

e Drawings;

e Sample collection logs;

e Laboratory data deliverables;

e Data validation reports (DVRS);

e Data assessment reports;

e Progress reports, QA reports, interim project reports, etc.; and

e All custody documentation (chain of custody forms, airbills, etc.).

Electronic versions of correspondence, reports, drawings, and calculations will be
stored in the project-specific network file. The original EDDs received from the
laboratories, and the project database, will also be stored on the network, which is
backed up and periodically archived off-site.

Project records will be retained per Section XX of the CD (EPA, 2016). Records
associated with the Work will be retained with all the project records for 5 years after
EPA’s Certification of Work Completion as described in the CD. EPA and DTSC will
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be notified in writing 90 days prior to destruction of any records, and if requested, the
SWDs will deliver these records to EPA or DTSC.

6.2 Field Records

Sample identification, sample collection, and field measurement records will be
maintained in field records, including, at a minimum, a Daily Log. Depending on the
activity, field records will be recorded on additional forms such as boring logs, water
level measurements, and well sampling logs. Field observations not recorded on an
activity-specific form will be recorded on the Daily Log.

At a minimum, the following information will be recorded during the collection of each
sample:

e Sample location and description;

e Site or sampling area sketch showing sample location and measured distances;

e Sampler's name(s);

e Date and time of sample collection;

e Designation of sample as composite or grab;

e Type of sample (soil, sediment or water);

e Type of sampling equipment used;

e Field instrument readings and calibration;

e Field observations and details related to analysis or integrity of samples (e.g.,
weather conditions, noticeable odors, colors, etc.);

e Preliminary sample descriptions (e.qg., for soils: sandy silt, dry; for water: clear
water with strong odor);

e Sample preservation;

e Lot numbers of the sample containers, sample identification numbers and any
explanatory codes, and chain-of-custody form numbers; and

e Shipping arrangements (overnight air bill number).
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In addition to the sampling information, the following specific information will also be
recorded in the Daily Log for each day of sampling:

e Team members and their responsibilities;

e Time of arrival/entry on site and time of site departure;

e Other personnel on site;

e Summary of any meetings or discussions with tribal, contractor, or federal
agency personnel;

e Deviations from sampling plans, site safety plans, SOPs and QAPP procedures;
e Changes in personnel and responsibilities with reasons for the changes; and

e Calibration readings for any equipment used and equipment model and serial
number.

6.3 Sample Labels

Each collected sample will have a completed sample label securely attached to it. All
field QC samples will be shipped “blind” (not identified as a QC sample) to the
laboratory, but will be assigned a unique identification code in order to facilitate
identification of the laboratory results. Sample collection labels will include the sample
ID, the location of the sampling site or site code, the type of sample, the sample matrix,
the time of sampling, sample preservation, the requested sample analysis, and the
initials of the sampler. Labels will be pre-printed to the extent possible to ensure that the
required information is provided on each label. The field personnel who physically
collects the sample is the sampler and will complete and initial the sample label.

6.4 Chain-of-Custody Requirements

The sample custody procedure documents the identity of the sample and its handling
from its first existence as a sample until information derived from it is introduced as
evidence. Custody records trace a sample from its collection through all transfers of
custody until it is transferred to an analytical laboratory. Internal laboratory records then
document the custody of the sample through its final stages of documentation.

The National Enforcement Investigations Center Policies and Procedures Manual,
EPA- 330/9-97-002R (EPA, 2005b) provides chain-of-custody and document control
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procedures and all sample identification records and custody records will be used to
satisfy the requirements of the EPA. The following sections discuss the chain-of-
custody and document control requirements specified in the above document that are
appropriate to this project. If any deviations occur from these procedures, the
appropriate personnel will be notified and deviations will be noted in the field forms.

A sample or other physical evidence is in custody if it is/was:

e in the field investigator's, transferee's, or lab technician's actual possession;

e in the field investigator's, transferee's, or lab technician's view, after being in
his/her physical possession;

e in the field investigator's, transferee's, or lab technician's physical possession
and then he/she secured it to prevent tampering; or

e placed in a designated secure area.
6.4.1 Field Custody Requirements

The field team will have a field sample custodian that is designated with the overall
responsibility for sample custody and for field document control. The chain-of-custody
will be maintained for samples collected in the field and transported or shipped to the
laboratory for analysis. The custodian will ensure that the sampling teams have the
appropriate identification and custody records, resolve custody problems in the field,
and will handle the shipment of samples to the analytical laboratory. Each analytical
laboratory will have an identified sample custodian. A sample chain-of-custody record
sheet is provided in Appendix A.

6.4.2  Chain-of-Custody Record Sheets

Sample collection and sample custody procedures are designed so that field custody of
samples is maintained and documented. These procedures provide identification and
documentation of the sampling event and the sample chain-of-custody from sample
collection through receipt of the sample by the subcontracted laboratory and ultimately
sample disposal. When used in conjunction with the laboratory's custody procedures
and the sample bottleware documentation, these data establish full legal custody and
allow complete tracking of a sample from preparation and receipt of sample bottleware
to sample collection, preservation, and shipping through laboratory receipt, sample

FINAL-Omega-QAPP 29 18.11.2016



Geosyntec®

consultants

analysis and data validation. The chain-of-custody is defined as the sequence of persons
who have the item in custody.

The field Chain-of-Custody Record is used to record the custody of all samples or other
physical evidence collected and maintained. The Chain-of-Custody Record also serves
as an initial sample logging mechanism for the analytical laboratories’ sample
custodian.

The following information must be supplied in the indicated spaces in detail to
complete the field Chain-of-Custody Record:

e Project specific information, including the project number and project name.

e The signatures of all samplers and/or the sampling team leader in the designated
signature block.

e The sampling station number, date, and time of sample collection, grab or
composite sample designation, and sample preservation type must be included
on each line (each line shall contain only those samples collected at a specific
location).

e The sampling team leader's name should be recorded in the right or left margin
of the Chain-of-Custody Record when samples collected by more than one
sampling team are included on the same form.

e The total number of sample containers must be listed in the indicated space for
each sample and the total number of individual containers must also be listed for
each type of analysis under the indicated media or miscellaneous columns (note
that it is impossible to have more than one media type per sample).

e The field investigator and subsequent transferee(s) must document the transfer
of the samples listed on the Chain-of-Custody Record in the spaces provided at
the bottom of the form (both the person relinquishing the samples and the person
receiving them must sign the form; provide the date and time that this occurred
in the proper space on the form; and usually, the last person receiving the
samples or evidence should be a laboratory sample custodian).

e The remarks column at the bottom of the form is used to record air bill numbers
or registered or certified mail serial numbers.
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The Chain-of-Custody Record is a serialized document. Once the Record is completed,
it becomes an accountable document and must be maintained in the project file. The
suitability of any other form for chain-of-custody should be evaluated upon its inclusion
of all of the above information in a legible format.

Laboratory personnel are responsible for sample custody within the laboratory in
accordance with their laboratory QA manual (Appendix A).

6.4.3  Laboratory Custody Procedures

Each sample shipment will be inspected to assess the condition of the shipping
container and the individual samples upon receipt at the laboratory. The enclosed chain-
of-custody records will be cross-referenced with all of the samples in the shipment and
these records will be signed by the sample custodian and placed in the project file. In
the event of a discrepancy between the sample label numbers and custody record
listings, the samples in question will not be analyzed until the discrepancy is resolved
and the resolution documented.

6.5 Packaging and Sample Shipment

All samples collected during the field activities and shipped for laboratory analysis will
be packed in accordance with Department of Transportation (DOT) regulations. Sample
containers will be placed in re-sealable plastic bags with packing material designed to
prevent breakage during shipment. Sample containers will be placed in sample coolers
provided by the analytical laboratory. Wet ice will be placed in the sample coolers to
maintain sample preservation requirements. The chain-of-custody record will also be
placed in a re-sealable bag and then taped onto the lid of the sample cooler. All samples
will be shipped to the laboratory or picked up from the site by the laboratory on the day
of collection or the day after. The field sample custodian will notify the laboratory
sample custodian of the sample delivery prior to the day the samples are to be delivered.

6.6 Corrections to Documentation

Waterproof ink will be used to record all original data recorded in field records, sample
labels, chain-of-custody sheets, and receipts-for-sample forms. Record corrections are
made by drawing a single line through the error, entering their initials and date of the
correction, and entering the correct information. Errors shall not be obliterated or
written over. If an error is identified after the fact, the person who originally made the
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entry should correct any subsequent error discovered on an accountable document and

then initial and date the corrections. The dates and time recorded are for the dates and
times that the corrections were actually made to the documentation.
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7. EQUIPMENT CALIBRATION AND MAINTENANCE PROCEDURES

7.1 Laboratory Calibration Procedures

All calibrations will be as defined per the standard EPA methodology applicable to
project required analyses as summarized in Table 7.

7.2 Laboratory Maintenance procedures

The laboratories maintain instrument maintenance logs at all times. The logs, in general,
contain a schedule of maintenance, as well as a complete history of past maintenance,
both routine and non-routine.

The laboratory performs preventive maintenance according to the procedures described
in the manufacturer's instrument manuals, including lubrication, source cleaning,
detector cleaning, and frequency of such maintenance.

The laboratory also examines precision and accuracy data for trends and excursions
beyond control limits to determine evidence of instrument malfunction.

The laboratory will perform maintenance when an instrument begins to degrade as
evidenced by the degradation of peak resolution, shift in calibration curves, decrease in
sensitivity, or failure to meet one or another of the QC criteria.

The laboratory minimizes instrument downtime by keeping adequate supplies of all
expendable items, where expendable means an expected lifetime of less than one year.

7.3 Field Calibration Procedures

All equipment used during field activities will be operated, maintained, calibrated, and
standardized according to the manufacturer’s recommended procedures and by
following procedures described in the FSPs (Geosyntec, 2016a; H+A, 2016). All
maintenance and calibration operations will be documented in the field records. The
field equipment shall have a protocol which contains the following, as appropriate:

e Standard operating procedures which describe:

0 Routine preventative maintenance procedures including possible spare
parts to be available in the field,;
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o Calibration methods, frequency and description of calibration solutions;

o0 Standardization procedures; and

o0 Precision and accuracy assessment procedures.
Before use, all field equipment will be checked and calibrated to show that it is in good
working order, in accordance with the Field SOPs (Geosyntec, 2016a; H+A, 2016).

Measurement data for water quality parameters will be compared to historical data from
the well, if existing data are available.

7.4 Field Preventative Maintenance

All field equipment will have preventative maintenance carried out in accordance with
procedures and schedules specified by the manufacturer and presented in the FSPs
(Geosyntec, 2016a; H+A, 2016). Generally, all field equipment probes will be
thoroughly rinsed with distilled water prior to each use and will be stored according to
the manufacturer’s instructions. The field instrument preventative maintenance
requirements are summarized in Table 8.
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8. ANALYTICAL PROCEDURES

8.1 Analytical Method Requirements

The analytical laboratory that will analyze the samples collected during the PDI
activities (H+A, 2016), LEI activities (Geosyntec, 2016a), and groundwater monitoring
activities (Geosyntec, 2016b) will conduct the analytical work according to the methods
specified in Tables 3a and 3b and in accordance with the SOW (Section 7.7 (d), 3).
Analytical methods proposed for this project will allow for the detection of COCs and
other analytes of interest at their respective MCLs or NLs, as listed in Tables 5a through
5d. Where needed to meet MCLs or minimum detection levels for the project, low-level
drinking water methods have been provided in the tables as alternates to the standard
SW-846 methods.

8.2 Laboratory OQA/QOC Requirements

Applicable method QC requirements highlighted in this QAPP, as well as the
requirements present in the referenced methods, will be followed by the project
laboratory in accordance with the SOW (Section 7.7 (d), 2, 4). The laboratory
performing the analyses will submit documentation to show that all of the QC criteria
are satisfied for the analyses. Calscience has provided their QA Manual, which
describes the corrective actions and outlines the QA responsibilities within the
laboratory and is provided in Appendix A. The laboratory’s certifications are also
included in Appendix A.

Tables 3a, 3b, and 7 present a summary of laboratory QC requirements, which includes
control limits established for laboratory QC samples analyzed with the project samples.
All method-specific QC measures, such as external and internal standard calibration
procedures, instrument performance verifications, and method standard quantitation
must be performed. Laboratory-specific SOPs are included in Appendix B.

The general practices required of the laboratory are given below.
8.2.1  Purity of Standards, Solvents, and Reagents

Laboratory reagents must be of reagent-grade or higher quality whenever obtainable.
Organic solvents will be pesticide grade or equivalent. Also, reference standard
solutions will be traceable to certified reference materials as described in Appendix A.
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Each new lot of reagent-grade chemicals will be tested for quality of performance, and
laboratory records will be kept to document the results.

8.2.2  Analytical QC Samples
8221 Laboratory Reagent-Grade Water

Laboratory reagent-grade water is prepared by a special deionized water system
augmented by individual filter cartridges and polishers located at each outlet point.
Laboratory reagent-grade water will be tested to demonstrate that it is free of
contaminants at levels below half the RLs for the project analytes of concern.

8222 Method Blank/Reagent Blank/Calibration Blank

A laboratory method blank must be analyzed along with all aqueous and non-aqueous
samples submitted for analyses. The method blank is processed through all materials,
reagents, labware, and procedures used for sample preparation and analysis. The
frequency for method blank analysis is a minimum of 1 per 20 samples or per extraction
and/or analytical batch (depending on the method requirements), whichever is more
frequent. An extraction/analytical batch is defined as a maximum of 20 samples that are
extracted or analyzed together with the same method sequence. Sample preparation
must employ the same lot of reagents with the manipulations common to each sample
within the same 24-hour time period. Samples in each batch must be of similar
composition or matrix.

8223 cCalibration Standards

The calibration standards are prepared in the laboratory by dissolving a known amount
of analyte in an appropriate matrix or through the use of purchased commercial
standards. The concentration is either provided by the vendor or calculated from the
known quantity and is the true value of the standard. All calibration standards must be
traceable to National Institute of Standards and Technology (NIST) certified reference
materials or certified check standards. The results from these standards are used to
generate a curve which can be used to quantify the compound in the environmental
sample.

Table 7 shows the calibration information for the methods that will be used in this
study.
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8224 Initial Calibration Verification

The initial calibration verification (ICV) is performed using a second source reference
standard acquired from an EPA Standards Repository or the National Bureau of
Standards (NBS) as described in Appendix A. The ICV is obtained from a separate
source other than the standard used to generate the calibration curve. It is analyzed as is
or diluted according to instructions provided with the reference material to provide
independent verification of instrument calibration.

Initial Calibration Verification will be analyzed at a minimum of each time a new
calibration curve is established, or at a frequency specified in the referenced protocols.

8225 Control Samples

The LCS is a QC sample that is carried along with the samples through the entire
extraction/analysis protocol. Solid and liquid matrix control samples are extracted and
analyzed as applicable. The frequency for the LCS is 1 per 20 samples or as stated in
the referenced protocol.

8226 Matrix Spikes

A sample matrix spike is prepared by adding a known amount of pure analyte to the
environmental sample before extraction. A post-extraction spike is prepared by adding a
known amount of analyte to a known amount of sample extract. The purpose of the
spike is to observe the effect of background and interferences on the actual sample
analyte that has a similar effect on the spike. The calculated percent recovery of the
matrix spike is considered to be a measure of the accuracy of the analytical method,
which includes the sample preparation and analysis. The calculated percent recovery of
the post-extraction spike is considered to be a measure of the accuracy of the sample
analysis procedure only.

The limits of tolerance of the acceptable percent recoveries are established in the
referenced methods and are summarized in Tables 3a and 3b. Matrix spikes will be
analyzed at a minimum frequency of 1 per 20 samples of similar matrix or analytical
batch.

Matrix spike duplicate (MSD) samples are required at a specified frequency of 1 per 20
samples. The MSD is prepared from a second aliquot of the sample that was analyzed as
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the matrix spike. The RPD value between the matrix spike and the matrix spike
duplicate (see calculation in Section 4.2.1) must be reported.

8227 Surrogate Spikes

Surrogate compounds are similar in chemical composition to the target analytes and are
spiked into samples, the method blank, laboratory control sample, matrix spike, and the
matrix spike duplicate, prior to sample extraction/preparation as appropriate to each
analytical method. The surrogate compounds selected are usually not found in
environmental samples. The percent recovery of the surrogate is documented for each
sample, indicating that all samples have gone through the analytical process with
acceptable uniformity. The control limits for surrogate recovery vary from analysis to
analysis. Corrective action must be taken on any surrogate recovery outside the control
limit.

8228 Laboratory Duplicate Sample

Aliquots of the same sample are made in the laboratory and each aliquot is treated
exactly the same throughout the analytical method. The RPD between the duplicate

values, as calculated in Section 4.2.1, is taken as a measure of the precision
(reproducibility) of the analytical method for the sample matrix.

The laboratory duplicate is a measure of the laboratory sampling and analysis
procedures and of the sample matrix homogeneity. Laboratory duplicates will be
analyzed at a minimum frequency of 1 per 20 samples or per analytical batch.
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9. DATA REDUCTION, VALIDATION, AND REPORTING

Reduction of laboratory measurement and laboratory reporting of analytical parameters
will be in accordance with the procedures specified for each analytical method.
Appendix C shows the electronic data deliverable (EDD) requirements that must be
provided as the laboratory sample deliverable. Table 9 presents the hardcopy data
deliverable requirements. Tables 5a through 5d show project reporting limits for each
analyte, as well as the holding times, container selection, and preservation requirements.
All method deviations and reporting or calculation variances will be fully documented
by the project laboratory. Technical personnel that are qualified in data validation
procedures will be responsible for data validation assessment.

9.1 Data Validation and Assessment: General Approach

Data quality and usability are dependent on many factors, which include sampling
methods, sample preparation, analytical methods, quality control, and documentation.
Subcontractors such as laboratories must be advised of all applicable documentation
and procedural requirements. Once the data are collected, satisfaction of all validation
criteria will be documented as listed below. Chemical data must meet criteria of: (1)
quantitative statistical significance; (2) custody and document control; and (3) sample
representativeness. Physical data include: (1) sampling location, time and personnel; (2)
documentation; and (3) methodologies. Data validation and assessment of analytical
data will be performed by the QA manager or their designee, who is not affiliated with
the analytical laboratory, sample collection, or analytical data reduction. Other forms of
data, as listed in Section 9.1.1 will be assessed by technical personnel, under the
supervision of the QA manager.

9.1.1 Data Validation Procedures

The data types that will be used for the LEI, PDI, and WAMP activities include:
e Historical and new groundwater quality data from existing monitoring and
production wells;
e Groundwater quality data collected from the monitoring well network; and

e Water level, well head elevation, and screen interval depth, or elevation data for
all wells from which water quality data are used.
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9.1.1.1 Data Validation of Laboratory Data

Data validation will be performed on all laboratory data generated during each activity
sampling processes. Data validation can be defined as a data review process which
provides information on the analytical limitations of data based on QC criteria. It
provides specific usability statements for the data and aids in establishing whether data
meet the general requirements set forth in the CLP-SOW and per the requirements of
the analytical methodologies employed. Data validation will be performed according to
the guidelines of the EPA CLP National Functional Guidelines for Superfund Organic
Methods Data Review (EPA, 2014a) and EPA CLP National Functional Guidelines for
Inorganic Data Review (EPA, 2014b), as well as Region IX validation guidelines,
R9QA/006.1 (Draft Dec., 2001a). During validation the following qualifiers will be
applied to the data as applicable:

Data Qualifier Definition

U The analyte was analyzed for, but was not detected above the level of the reported
sample quantitation limit.

J The result is an estimated quantity. The associated numerical value is the
approximate concentration of the analyte in the sample.

NJ The analyte has been “tentatively identified” or “presumptively” as present and
the associated numerical value is the estimated concentration in the sample.

uJ The analyte was analyzed for, but was not detected. The reported quantitation
limit is approximate and may be inaccurate or imprecise.

R The data are unusable. The sample results are rejected due to serious deficiencies
in meeting QC criteria. The analyte may or may not be present in the sample.

Approximately 10% of the data will be received from the laboratory as Level 1V data
packages and will undergo Stage 4 data validation (as defined in Guidance for Labeling
Externally Validated Laboratory Analytical Data for Superfund Use; EPA, 2009). The
QC elements that are necessary to complete a Stage 4 data validation include a case
narrative, signed by the laboratory manager or his designee; sample results; all
supporting raw data for the sample results; the quality assurance sample results that are
associated with the samples including calibration data; continuing calibration data;
sample extraction logs; analytical run sequences; surrogate data; internal standard data;
retention time windows; instrument tuning data; and a copy of the chain-of-custody
forms that were received with the samples. A Stage 4 data validation consists of
checking the reported results against the supporting data; recalculation of the reported
results from the raw data; verification (calculation) of the appropriateness and
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acceptance of QC results associated with the data; checking technical holding times;
and a completeness audit to ensure that all sample results are present as requested by the
chain-of-custody and that QC results are within specified method criteria.

The remainder of the data will be received from the laboratory as Level 11 data packages
and undergo Stage 2A data validation (EPA, 2009). The QC elements that are necessary
to complete Stage 2A data validation include a case narrative, signed by the laboratory
manager or his designee; sample results; the quality assurance sample results that are
associated with the samples; and a copy of the chain-of-custody forms that were
received with the samples. Stage 2A data validation consists of checking technical
holding times; and a completeness audit to ensure that all sample results are present as
requested by the chain-of-custody and that QC results are within specified method
criteria. If data validation indicates significant quality problems, additional data
validation will be recommended in the report and subsequently performed. Quality
problems can include, but are not limited to, holding time exceedances; QC samples
that are outside of specified control limits or frequencies; detection of common
laboratory contaminants at greater than five times the MDLSs; or other indications that
the laboratory may not be adhering to proper quality control protocol. All of the data
will be assessed by QA personnel under the QA Manager’s direction for overall data
usability and accuracy, taking into consideration sample collection, handling, QC data,
and results of statistical analyses on the data as described above.

91.1.2 QC Documentation

Laboratory data will be screened for the inclusion and frequency of the necessary QC
supporting information (detection limit verification, reagent blanks, duplicates, spikes,
etc.). QC information not included or of insufficient frequency is cause to designate the
affected measurement data as questionable or invalid. Requests for reanalysis for
additional QC supporting information can be made at this point.

9.1.1.3 Corrective Action

The need for corrective action will be considered for all types of methods used if any of
the above QC measures do not meet criteria as specified in the applicable method or this
QAPP.

If QC data are outside established control limits and it is recognized that the laboratory
is operating according to protocol and no error or anomaly has occurred during the
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sample preparation and analysis, the only meaningful corrective action is re-extraction
and re-analysis.

9.1.2 Data Validation of Field Measurement Data

Review of data obtained from the field, such as pH, dissolved oxygen (DO), turbidity,
and temperature, taken during the compliance monitoring activities will be performed
by the qualified field personnel. Validity of all data will be determined by checking
calibration procedures utilized in the field and by comparing the data to previous
measurements obtained at the specific site. Large variations will be evaluated in
association with changes in local conditions and general trends. Variations in data
which cannot be explained will be assigned a lower level of validity and will be used as
needed. The qualified field personnel will summarize the data obtained from field
measurements and will include this information in the Daily Logs.

9.1.3  Reconciliation with Data Quality Objectives

The QA manager will reconcile results obtained from the project with the requirements
specified in Tables 3a and 3b of this QAPP. Assessment of data for precision, accuracy,
and completeness will be in accordance with the quantitative definitions in Section 4.2.

9.2 Final Reporting and Report Archival

Once the data validation process and the assessment of usability of the data is
completed, new data generated for the project will be entered into the project database.
Data will be made available for analysis by the Project Coordinator, Supervising
Contractor, and other authorized personnel. Copies of all analytical data and/or final
reports will be retained in the laboratory files and will be stored on computer disks for a
minimum of five years.

In accordance with the SOW (Sections 7.7 (d) 9 and 8.2), SWDs will submit to EPA
and DTSC all sampling and tests results and other data in connection with the
implementation of the CD. Analytical data, whether validated or not, will be submitted
45 days after the sample shipment to the laboratory or 14 days after receipt of analytical
results from the laboratory, whichever occurs first.
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10. DATA MANAGEMENT

Data management operations include data recording, validation, transformation,
transmittal, reduction, analysis, tracking, storage and retrieval.

Calscience will provide laboratory analytical data in electronic data deliverable (EDD)
format in addition to hard copy reports. In accordance with the SOW (Section 7.4 (2)),
sampling and monitoring data will be submitted in EDD format acceptable to EPA. The
proposed EDD format is shown in Appendix C.

Upon receipt from the laboratory, the analytical report and EDD will be entered into the
project’s data validation tracking system, which allows the data to be tracked from
receipt, through validation, to data loading and storage. The electronic data will be
imported into the database system concurrent with the data validation process. The
database will be updated with validated data after validation of the laboratory data is
complete. Data collected in the field will also be entered into the system and integrated
with laboratory data.

As data are loaded into the system, a variety of quality checks are performed to ensure
data integrity. These checks include:

e Audits to ensure that laboratories reported all requested analyses;
e Checks that all analytes are consistently and correctly identified,;
e Reviews to ensure that units of measurement are provided and are consistent;

e Queries to determine that any codes used in the database are documented
properly;

e Reports to review sample definitions (depths, dates, locations);

e Reviewing manually entered data against the hard-copy original; and

e Reports to review groupings of sampling locations and coordinate systems

Records of the checks will be maintained in the project file. At a minimum, the database
will contain the following fields:

e Sample identifier;

e Sample location;
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e Sample media type;
e Sampling date;
e Analysis date;
e Laboratory analysis identifier;
e Analyte name;
e Concentration value;
e Measurement units; and

e Data qualifiers.

The data will be considered final when data validation is complete and any required
data qualifiers have been added to the database. Any changes made to the database after
finalization will be documented, including a description of the change, date of change,
person responsible, and reason for change. Once all data quality checks are performed,
the data will be exported to a variety of formats to meet project needs. Cross-tab tables
showing concentrations by sample location will be prepared. Data can be accessed by a
variety of mapping and visualization tools. The project database will be maintained on a
secure network drive which is backed up regularly. Access to the database will be
limited to authorized project personnel and the ability to view and/or add or change data
will be granted to only those individuals identified and trained to perform those tasks.

A sample cross reference list correlating sample names or numbers to well identities,
blanks, duplicates, etc. will be provided to the EPA along with the EDDs.
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11. AUDIT PROCEDURES

In accordance with SOW (Section 7.7 (d), 1), EPA will be allowed access, without prior
notice and during regular business hours, to any laboratory premises where analysis or
testing is being conducted. Personnel will be available for interview and laboratory
records, equipment, procedures, and other items necessary will be available for audit of
the laboratory’s performance.

Under the responsibility of the laboratory QA manager, internal audits will also be
performed. Performance and system audits will be carried out as presented below, and
additional audits will be performed if problems are discovered. System audits are
qualitative reviews of project activities to check that the overall QA program is
functioning properly. Performance audits are quantitative checks on different aspects of
internal support or project work, and are most appropriate for environmental sampling
and analysis activities.

The Project Coordinator oversees the project performance to ensure that the internal
quality control procedures are being followed. The Project Coordinator or her/his
designee will perform at least one internal evidentiary system audit during the project.
Evidentiary audits are checks on all of the project documentation that could potentially
be required for legal proceedings. After the audit, the Project Coordinator will notify the
QA manager of any deficiencies found and the proposed corrective measures. A copy of
the audit notification will also be maintained in the project file.

The field audits will be performed by personnel selected by the QA manager. A field
performance audit will be performed during the field activities to verify that QA/QC
procedures are being followed. The auditor will compare the sampling, collection and
documentation procedures as stated in project documents to what is actually being
performed in the field. Field personnel will be notified of issues while the audit is being
conducted. Discrepancies will be noted and the field personnel will be notified and
corrections will be implemented.

The QA manager will select personnel to perform the laboratory system audit when
necessary. If problems arise, a laboratory system audit will be conducted to ensure that
the laboratory can and does perform analyses in a manner consistent with the
requirements of this QAPP and with the laboratory’s internal QA/QC protocols. The
laboratory personnel will be notified of issues while the audit is conducted and
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corrective measures will be developed. Subsequent to the audit, the QA manager will
develop an audit report to summarize the findings, including those areas found to be
non-conforming, and also the proposed corrective measures. The summary will be
prepared in memo form and copied to the project files.

The EPA will be notified when internal evidentiary system audits, field performance
audits, or laboratory system audits are performed. The results of these audits will be
made available to EPA upon request.
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12. CORRECTIVE ACTION

The QA program serves to prevent problems, but also identifies and corrects those that
exist. Usually these problems require immediate corrective action or long-term
corrective action.

12.1 Corrective Action for Routine Activities

Problems or deficiencies found during normal routine activities will be resolved by
implementing corrective action as part of normal operating procedures by staff.
Corrective actions of this type will be noted in the field documentation or per the
laboratory protocol for documenting corrective actions. No other formal documentation
is necessary unless further corrective action is required. If normal procedures do not
solve the problem, the staff will document the problem in a formal memo addressed to
the QA manager and copied to the project file.

12.2 Corrective Action for Field Activities

The corrective action system used during the field activities is designed to identify the
problems and solve them efficiently. The QA manager is responsible for the direction of
this system and receives full support from management for its implementation. The
essential steps are:

e ldentify and define the problem;

e Assign responsibility for investigating the problem;

e Determine a corrective action to eliminate the problem;

e Assign and accept responsibility for implementing the corrective action;

e Implement the corrective action;

e Verify that the corrective action has solved or eliminated the problem; and

e Document the problem identified, the corrective action taken, and its
effectiveness in eliminating the problem.
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12.3 Corrective Action Resulting from OA Audits

Problems or deficiencies encountered during a QA audit will be corrected. The QA
manager, along with the project manager, is responsible for completion of appropriate
corrective action. The procedures used to carry out the corrective action will be:

e Auditor verbally notifies the QA manager and field personnel during audits
where deficiencies or problems are found;

¢ QA manager implements the necessary corrective action as soon as possible;
and

e QA manager distributes the audit report promptly.
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Table 1a - Data Quality Objectives for Groundwater Geosyntec Consultants
Monitoring Omega Superfund Site

Operable Unit 2
Step 1 - Problem Statement / Objective There is a need to monitor groundwater chemistry and movement within OU?2 in the period between the Consent Decree entry and remedy operation.

L 1. Monitor the horizontal and vertical groundwater gradients in wells within the
Principal Study Goals

monitoring network 2. Monitor the distribution of COCs in wells within the monitoring network.
Step 2 - :

Principal Measure groundwater elevations in the Work Area monitoring wells to evaluate the

Study Goals |potential Outcomes horizontal groundwater gradients in the Work Area and the vertical groundwater
gradients at monitoring well clusters.

Collect samples for laboratory analysis to obtain COC data from the Work Area monitoring
wells to further characterize the distribution of COCs in the Work Area

Annual depth to water measurements in the Work Area monitoring wells and top of | Analytical data of Main COC concentrations at Work Area monitoring wells: TCE, PCE, Freon
Needed Information casing point of reference elevation from surveying of the Work Area monitoring 11, Freon 113, 1,1-DCE, cis-1,2-DCE, chloroform, carbon tetrachloride, 1,1-DCA, 1,2-DCA,
wells 1,1,1-TCA, 1,4-dioxane, and hexavalent chromium

Depth-to-water measurement performed during annual monitoring events and top
of casing point of reference elevation data from surveying of the Work Area Groundwater samples collected annually from Work Area monitoring wells
monitoring wells upon well completion

Source of Needed
Information or Data

Step 3 -
Inputs to the Maximum Contaminant Levels and Notification Levels
Decision MCLs: TCE (5ug/L), PCE (5ug/L), Freon 11 (150ug/L), Freon 113 (1,200ug/L), 1,1-DCE
Action Levels pg/L NA (6pg/L), cis-1,2-DCE (6ug/L) chloroform (80ug/L*), carbon tetrachloride (0.5ug/L), 1,1-DCA
(5pg/L), 1,2-DCA (0.5ug/L), 1,1,1-TCA (200pug/L), and hexavalent chromium (10ug/L)
NL: 1,4-dioxane (1pug/L)
Field Methods Water level measurements and surveying at Work Area monitoring wells Groundwater sampling from Work Area monitoring wells
VOCs by USEPA Method 8260B
Analytical Methods NA Hexavalent chromium by USEPA Method 218.6
1,4-dioxane by USEPA Method 8270C SIM
Target Population
Monitoring well locations (MW 1 through MW32; new wells installed as part of the Momtorlng well locations (MW t'hrough MW32; Koo.ntz. anq Hawlkins Wel.ls; new wells
. . installed as part of the LEI) that will characterize the distribution of contaminated groundwater
PDI; Koontz and Hawkins wells; new wells installed as part of the LEI and PDI) o . . .
. . . o within OU2. Groundwater samples will be collected in a sufficient volume to analyze for
that will characterize the groundwater gradients within OU2. . . .
compounds and constituents listed in Step 3.
Spatial Boundaries
The OU2 Work Area is defined in Attachment C of the Consent Decree. Monitoring wells and depths to be monitored include: MW1 through MW32 and new wells installed by the
Step 4 - Study Boundaries SWDs as part of the PDI, all screened depth intervals; Koontz and Hawkins wells, all screened depth intervals; new wells installed by the SWDs as part of the LEI, all screened
intervals to a depth of 500 feet.
Temporal Boundaries

To be initiated upon EPA approval of the Work Area Monitoring Plan and conducted annually until the NE/CE Remedial Action is operational. New LEI and PDI monitoring wells
to be monitored in accordance with LEI and PDI Work Plans until respective reports submitted to EPA, then monitored annually as part of Work Area Monitoring Plan until the
NE/CE Remedial Action is operational.

Potential Practical Constraints

Well access constraints, damaged wells, insufficient water in wells for sampling

Parameter that Characterizes Population of Interest

Step S - Decision Rules/Analytic
Process The parameters that characterize the population of interest are individual data points (water levels and COC concentrations) measured at the Work Area monitoring wells
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Table 1a - Data Quality Objectives for Groundwater

Monitoring Omega Superfund Site

Operable Unit 2

Step S - Decision Rules/Analytic
Process (Continued)

Action Levels (ug/L) for Study

NA |Action levels are presented in Step 3.
Reporting Limits (ug/L)
The reporting limits are lower than or equal to the action levels (Step 3).
RLs: TCE (0.50pg/L), PCE (0.50ng/L), Freon 11 (0.50ug/L), Freon 113 (0.50ug/L), 1,1-DCE
NA (0.50pg/L), cis-1,2-DCE (0.50pg/L), chloroform (0.50pg/L), carbon tetrachloride (0.50pug/L),

1,1-DCA (0.50png/L), 1,2-DCA (0.50pg/L), 1,1,1-TCA (0.50pg/L), 1,4-dioxane (1.0pg/L), and
hexavalent chromium (1.0pg/L)

Analytic Process/Decision Rule

Depths to groundwater will be measured to the nearest one hundredth of one foot
(0.01 foot). Groundwater elevations will be calculated using the depth to water
measurements, and top of casing surveyed elevations for the monitoring wells. The
top of casing elevations of the monitoring wells must be surveyed relative to mean
sea level to the nearest 0.01 foot by a State of California Licensed Land Surveyor.

The depths to groundwater and calculated groundwater elevations in each
monitoring well will be presented in tables and figures to evaluate the direction of
the horizontal and vertical gradients. Horizontal gradients across the Work Area
will be calculated for the water table interval and presented on potentiometric
surface maps, whereas vertical gradients will be presented in tabular format for
individual well clusters.

Concentrations of Main COCs (TCE, PCE, Freon 11, Freon 113, 1,1-DCE, cis-1,2-DCE,
chloroform, carbon tetrachloride, 1,1-DCA, 1,2-DCA, 1,1,1-TCA, 1,4-dioxane, and hexavalent
chromium) will be presented in tables and select figures.

Time series graphs of selected Main COCs concentrations (PCE, TCE, 1,1-DCE, cis-1,2-DCE,
1,1-DCA, 1,2-DCA, 1,4-dioxane, and hexavalent chromium) that represent the extent of
contaminated groundwater will be developed.

Step 6 - Tolerable Limits on Decision
Rules

Acceptance criteria include confirmation that measurements are collected
accurately and preparing legible and accurate field notes. Errors will be minimized
by adhering to the field QA/QC protocols established in the QAPP (Appendix A)
and FSP (Appendix B).

Acceptance criteria include confirmation that laboratory data are: (1) representative of the
chemical conditions that exist, (2) comparable to subsequent or previously collected data, (3)
complete to the extent that necessary conclusions may be obtained, and (4) of known statistical
significance in terms of precision and accuracy, at the levels that are appropriate for evaluating
COC distribution. Errors will be minimized by adhering to the field QA/QC protocols
established in the QAPP (Appendix A) and FSP (Appendix B).

Step 7 - Plan for Obtaining Data

Water levels will be measured manually using a QED®, Solinst® or comparable
electric water level sounder. Pressure transducers and data loggers may also be
installed and used to record water levels over an extended period.

Groundwater samples will be collected using low-flow sampling procedures with either a
submersible pump or bladder pump. Each well will be purged, and field parameters will be
monitored during purging. Samples will be collected after field parameters have stabilized as
described in the Water Quality Parameter Measurements Standard Operating Procedure (SOP)
included in the FSP. All samples from the monitoring wells will be analyzed for VOCs by EPA
Method 8260B; hexavalent chromium by EPA Method 218.6; and 1,4-dioxane by EPA Method
8270C SIM. Field and laboratory QA/QC samples will be collected and analyzed.
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Table 1a - Data Quality Objectives for Groundwater Geosyntec Consultants
Monitoring Omega Superfund Site

Operable Unit 2
Notes:
* - Total trihalomethanes = Bromodichloromethane, Bromoform, Chloroform, Dibromochloromethane
pg/L: micrograms per liter FSP: Field Sampling Plan NL: notification level
1,1-DCA: 1,1-Dichloroethane Freon 11: trichlorofluoromethane OU2: Operable Unit 2
1,1-DCE: 1,1-Dichloroethene Freon 113: 1,1,2-Trichloro-1,2,2,-trifluoroethane PCE: Tetrachloroethene
1,1,1-TCA: 1,1,1-Trichloroethane LE: Leading Edge PDI: Pre-Design Investigation
1,2-DCA: 1,2-Dichloroethane LEI: Leading Edge Investigation QAPP: Quality Assurance Project Plan
cis-1,2-DCE: cis-1,2-Dichloroethene Main COCs: main chemicals of concern QA/QC: Quality Assurance/Quality Control
COCs: chemicals of concern MCLs: maximum contaminant levels RL: Reporting Limit
EPA: United States Environmental NA: not applicable TCE: trichloroethene
Protection Agency NE/CE: Northern Extraction/Central Extraction VOCs: Volatile Organic Compounds

WAMP: Work Area Monitoring Plan
References
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/lawbook/dwregulations-2016-06-14.pdf
Drinking Water Notification Levels and Response Levels: An Overview. Division of Drinking Water State Water Resources Control Board. February 4, 2015
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/notificationlevels/notificationlevels.pdf
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Table 1b - Data Quality Objectives for Leading Edge
Investigation Omega Superfund Site
Operable Unit 2

Geosyntec Consultants

Step 1 - Problem Statement / Objective

There is a need to evaluate the groundwater chemistry and vertical gradients at three locations within the LE Area as specified in the SOW to a depth of 500 feet bgs.

Principal Study Goals

Step 2 - Principal

1. Determine the appropriate screen intervals for the wells in each LEI
monitoring well cluster.

2. Characterize the vertical distribution of COCs in the LEI
monitoring wells.

3. Characterize the vertical groundwater gradients in the LE Area.

Study Goals
Potential Outcomes

Select up to five screen interval depths for the installation of monitoring
wells at each LEI monitoring well cluster location

Collect samples for laboratory analysis to obtain COC data from the
LEI monitoring wells to further characterize the vertical extent of
COCs in the LE Area

Measure groundwater elevations in the LEI monitoring wells and Koontz Well to evaluate the
vertical gradients at each monitoring well cluster

Needed Information

Lithologic logs including field observations of drill rig behaviors and
geophysical logs; natural gamma; spontaneous potential, 16-inch normal
resistivity, 64-inch normal resistivity, lateralog-3, and caliper/borehole
volume at an exploratory boring at each LEI monitoring well cluster
location. The existing hydrogeologic CSMs including the LE area prepared
by EPA, DWR, and USGS.

Analytical data of COC concentrations at LEI monitoring wells
including: TCE, PCE, Freon 11, Freon 113, 1,1-DCE, cis-1,2-DCE,
chloroform, carbon tetrachloride, 1,1-DCA, 1,2-DCA, 1,1,1-TCA, 1,4~
dioxane, and hexavalent chromium.

Depth to water and top of casing point of reference elevation at LEI monitoring wells and
Koontz Well

Source of Needed
Information or Data

Field notes on lithologic logging of borings at LEI monitoring well cluster
locations. Geophysical logs of the exploratory boring at each LEI well
cluster location.

Groundwater samples collected for three quarterly monitoring events
from LEI monitoring wells following installation

Depth to water measurements performed in the LEI monitoring well clusters during three
quarterly monitoring events following installation. Water levels collected with transducer data
for a period of at least one month in the LEI monitoring well clusters and the Koontz well
cluster.

Step 3 - Inputs to
the Decision

Action Levels

NA

MCLs: TCE (5pg/L), PCE (5pg/L), Freon 11 (150ug/L), Freon 113
(1,200pg/L), 1,1-DCE (6pg/L), cis-1,2-DCE (6ug/L), chloroform
(80pg/L*), carbon tetrachloride (0.5ng/L), 1,1-DCA (5ug/L), 1,2-
DCA (0.5pg/L), 1,1,1-TCA (200ng/L), and hexavalent chromium
(10ug/L)

NL: 1,4-dioxane (1pg/L)

NA

Field Methods

Lithologic logging of drill cuttings. observations of drill rig behavior
including speed and drill chatter, and geophysical logging

Groundwater sampling from LEI monitoring wells

Water level measurements and surveying at
LEI monitoring wells

Collection of pressure transducer data and
surveying at LEI monitoring wells

Analytical Methods

Geophysical logs: natural gamma; spontaneous potential, 16-inch normal
resistivity, 64-inch normal resistivity, lateralog-3, and caliper/borehole
volume

VOCs by EPA Method 8260B
Hexavalent chromium by EPA Method 218.6
1,4-dioxane by EPA Method 8270C SIM

NA

Step 4 - Study Boundaries

Target Population

Coarse grained depth intervals up to 500 ft bgs in the LEI monitoring well
cluster locations

Three LEI monitoring well clusters that will characterize the
distribution of contaminated groundwater in the LE Area up to 500
feet bgs. Groundwater samples will be collected in a sufficient volume
to analyze for compounds and constituents listed in Step 3.

The three LEI monitoring well clusters for three quarters of water level measurements and the
LEI and Koontz well cluster for transducer data collection.

Spatial Boundaries

The spatial boundaries for the LEI are specified in Attachment C of the Consent Decree. Monitoring wells and depths to be monitored include three new well clusters installed as part of the LEI, all screened intervals up to a depth of 500 feet.

Table 1b - Data Quality Objectives for Leading Edge Investigation
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Table 1b - Data Quality Objectives for Leading Edge
Investigation Omega Superfund Site
Operable Unit 2

Geosyntec Consultants

Step 4 - Study Boundaries (continued)

Temporal Boundaries

To be initiated upon EPA approval of the LEI Work Plan

To be initiated upon completion of installation and development at
each LEI monitoring well cluster and conducted for three quarters.

To be initiated upon completion of installation
and development at each LEI monitoring well
cluster. Water level measurements to be
conducted for three quarters.

To be initiated upon EPA approval of the LEI
work plan. Each well cluster to be monitored
for a period of at least one month.

Potential Practical Constraints

Obtaining access and permits to drill and install the LEI monitoring wells,
the locations of buildings and utilities, city and/or county regulations on
work hours

Well access constraints, damaged wells, insufficient water in wells for sampling

Step 5 - Decision Rules/Analytic Process

Parameter that Characterizes Population of Interest

The parameters that characterize the population of interest are individual data points (water levels and COC concentrations) measured at LEI monitoring wells

Action Levels for Study

NA | Action levels are presented in Step 3. [NA
Reporting Limits
The reporting limits are lower than or equal to the action levels (Step
3): TCE (0.50pg/L), PCE (0.50ng/L), Freon 11 (0.50png/L), Freon 113
NA (0.50pg/L), 1,1-DCE (0.50ng/L), cis-1,2-DCE (0.50ug/L), chloroform NA

(0.50pg/L), carbon tetrachloride (0.50png/L), 1,1-DCA (0.50ug/L), 1,24
DCA (0.50ug/L), 1,1,1-TCA (0.50pg/L), 1,4-dioxane (1.0png/L), and
hexavalent chromium (1.0pg/L)

Analytic Process/Decision Rule

The deepest well in LEI Monitoring Well Clusters 1 and 2 will be screened
in the deepest coarse grained layer greater than 10 feet in thickness
observed in the exploratory boring to a maximum depth of 500 feet. The
deepest coarse grained layer will be identified by the California
Professional Geologist supervising the work based on review of the
exploratory boring lithologic and geophysical logs. A brief transmittal will
be prepared to convey the selected well depth intervals and supporting data
to EPA for review and approval.

Up to four additional well screen intervals will be selected at each of these
two LEI monitoring well clusters to be screened in the coarse grained
layers. These layers will be identified by the California Professional
Geologist supervising the work based on review of the exploratory boring
lithologic and geophysical logs for each LEI monitoring well cluster
location and the hydrogeologic CSMs. A brief transmittal will be prepared
to convey the selected well depth intervals and supporting data to EPA for
review and approval.

Concentrations of COCs for the monitoring wells in the three LEI
monitoring well clusters will be compared to MCLs and NLs (Step 3).

Following installation of LEI Monitoring Well Clusters 1 and 2 and review
of the data collected from these wells, the location of LEI Monitoring Well
Cluster 3 will be proposed for EPA review and approval. The process for
selecting the screened intervals for this cluster will proceed as above.

Groundwater elevations for the monitoring wells in the three LEI monitoring well clusters will

be presented in tables and figures.
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Table 1b - Data Quality Objectives for Leading Edge Investigation

Omega Superfund Site
Operable Unit 2

Geosyntec Consultants

Step 6 - Tolerable Limits on Decision
Rules

Acceptance criteria include confirmation that field data are: (1)
representative of the geophysical conditions that exist, (2) comparable to
subsequent or previously collected data and consistent with the current
understanding of the existing CSMs, (3) complete to the extent that
necessary conclusions may be obtained, and (4) accurate at the levels that
are appropriate for determining the location of coarse grained intervals for
monitoring well installation. Errors will be minimized by adhering to the
field QA/QC protocols established in the QAPP and FSP.

Acceptance criteria include confirmation that laboratory data are: (1)
representative of the chemical conditions that exist, (2) comparable to
subsequent or previously collected data, (3) complete to the extent that
necessary conclusions may be obtained, and (4) of known statistical
significance in terms of precision and accuracy, at the levels that are
appropriate for evaluating COC distribution. Errors will be minimized
by adhering to the field QA/QC protocols established in the QAPP
and FSP.

Acceptance criteria include confirmation that measurements are collected accurately to within
0.01 foot by repeating the measurement at each well and preparing legible and accurate field
notes. Errors will be minimized by adhering to the field QA/QC protocols established in the
QAPP and FSP.

Step 7 - Plan for Obtaining Data

Up to five monitoring well screen intervals at each well cluster will be
selected as described above. The monitoring well depths and screen
intervals will be selected to be in the coarsest grained layers. Geophysical
logs will be used to select a screen interval for the deepest monitoring well
in each well cluster. After the deepest well is installed, the geophysical and
boring logs will be used to select up to four additional monitoring wells at
each well cluster.

Groundwater samples will be collected using low-flow sampling
procedures with either a submersible pump or bladder pump. Each
well will be purged, and field parameters will be monitored during
purging. Samples will be collected after field parameters have
stabilized as described in the Water Quality Parameter Measurements
SOP included in the FSP. All samples from the monitoring wells will
be analyzed for VOCs by EPA Method 8260B; hexavalent chromium
by EPA Method 218.6; and 1,4-dioxane by EPA Method 8270C SIM.
Field and laboratory QA/QC samples will be collected and analyzed.

Water levels will be measured manually using a QED®, Solinst® or comparable flat tape
electric water level sounder. Pressure transducers and data loggers will also be installed and
used to record water levels for a period of at least one month.

Notes:

* - Total trihalomethanes = Bromodichloromethane, Bromoform, Chloroform, Dibromochloromethane

pg/L: micrograms per liter

pg/kg: micrograms per kilogram
mg/L: milligrams per liter

mg/kg: milligrams per kilogram
1,1-DCA: 1,1-Dichloroethane
1,1-DCE: 1,1-Dichloroethene
1,1,1-TCA: 1,1,1-Trichloroethane

References

1,2-DCA: 1,2-Dichloroethane
cis-1,2-DCE: cis-1,2-Dichloroethene
COCs: chemicals of concern

CSMs: Conceptual Site Models

DWR: Department of Water Resources
EPA: Environmental Protection Agency
FSP: Field Sampling Plan

California Code of Regulation Title 22. Sections 64431, 64444, 64449, and 64533. Last updated June 14, 2016
http://www.waterboards.ca.gov/drinking water/certlic/drinkingwater/documents/lawbook/dwregulations-2016-06-14.pdf
Drinking Water Notification Levels and Response Levels: An Overview. Division of Drinking Water State Water Resources Control Board. February 4, 2015
http://www.waterboards.ca.gov/drinking water/certlic/drinkingwater/documents/notificationlevels/notificationlevels.pdf

Table 1b - Data Quality Objectives for Leading Edge Investigation

feet bgs: feet below ground surface

Freon 11: trichlorofluoromethane

Freon 113: 1,1,2-Trichloro-1,2,2,-trifluoroethane
LE: Leading Edge

LEI: Leading Edge Investigation

MCLs: maximum contaminant levels

NA: not applicable
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SOW: Statement of Work

TCE: trichloroethene
USGS: United States Geological Survey
VOC: volatile organic compound

NLs: notification levels

OU2: Operable Unit 2

PCE: tetrachloroethene

QA/QC: quality assurance/quality control
QAPP: Quality Assurance Project Plan
ROD: Record of Decision

SOP: standard operating procedure



Table 1c - Data Quality Objectives for Pre-Design Investigation
Omega Superfund Site, Operable Unit 2

Step 1 - Problem

Statement / Objective

There is a need to evaluate the groundwater chemistry, hydraulic properties and nature of hydrostratigraphic units in the Remedial Design Work Area to support the Remedial Design of the Northern
Extraction/Central Extraction (NE/CE) Area as specified in the SOW.

(i) What is the area and depths targeted for hydraulic control in the
NE and CE Areas?

(i) What is the hydraulic
conductivity in the NE/CE Area
capture zone?

Principal Study

What is the lateral/vertical extent
of COCs exceeding MCLs or

What is the lateral/vertical
distribution of the high COCs

(PDI DQO Appendix PS4)

(iii) What is the location and
extraction rates for NE/CE
extraction wells?

(iv) Are there additional data required to support RD?

Refer to (i) and (ii)) AND: What
is the direction of groundwater

(iva) What is the nature of
hydrostratigraphic units in the

(ivb) What constituents require
additional treatment to meet end

(ivc) Are there capacity
limitations to treated groundwater

(ivd) What treatment system
components are required to meet

candidate potential injection area,
(possibly including deep
reinjection), would be
investigated, or reinjection would
be eliminated from end use
consideration.

Questions NLs in the vicinity of the CE | concentration area in the vicinity flow and gradient and how they RDWA? use of treated groundwater? end use alternatives? selected end use?
Area near Telegraph Road? of the NE Area near Sorensen vary through the water year? | (PDI DQO Appendix PS1, PS2 | (PDI DQO Appendix PS3 and (PDI DQO Appendix PS5) (PDI DQO Appendix PS7)
(PDI DQO Appendix PS1) Avenue? (PDI DQO Appendix PS6) and PS3) PS7)
(PDI DQO Appendix PS2)
COCs monitoring results from  [COCs monitoring results from  |Hydraulic testing data from PDI JRefer to (i) and (ii)) AND Water |The lithologic and borehole The permit requirements for each [Data from existing operators of |The permit requirements for each
PDI and existing MWs define the |PDI and existing MWs will and existing MWs will level data from PDI and existing Jgeophysical logs in conjunction |end use in conjunction with water|reclaim and spreading basins are |end use in conjunction with water|
extent of Main COCs exceeding |define the extent of the high characterize the hydraulic MWs provide characterization of Jwith water level elevations in PDI|quality sample results from PDI [sufficient to complete capacity  |quality sample results from PDI
MCLs or NLs in the vicinity of |COCs concentration area in the Jconductivity within the direction of groundwater flow and existing MWs within the and selected existing MWs within|evaluations. Hydraulic testing in |and selected existing MWs within|
the CE Area target extraction vicinity of the NE Area target area/depths targeted for hydraulic Jand gradients within the RDWA will provide refinement |the RDWA will be used to candidate reinjection areas and  [the NE/CE Area will be used to
Goals area. extraction area. control in the NE/CE Areas. area/depth targeted for hydraulic Jto existing interpretations. determine which constituents subsequent pilot injection testing |determine what treatment
control in the NE/CE Areas. require treatment for each end use|are used to assess reinjection processes need to be included in
alternative. capacity in candidate reinjection |[treatment system.
areas.
(1) The results from 13 PDI MWs|(1) The results from 11 PDI MWs}(1) The results of hydraulic Refer to (i) and (ii) AND: (1) The] The information from PDI and  [(1) The results of water quality  |(1) the results indicate reinjection |(1) The results of water quality
Step 2 - are sufficient to define the target |are sufficient to define the target |testing at PDI MWs are sufficient|water level monitoring data are  Jexisting borings and MWs will be|data are consistent and/or in respective area is viable; (2) |data are consistent and/or
Principal extraction zone for the CE Area |extraction zone for the NE Area |to support RD of the NE and CE |sufficient to characterize directionused to refine understanding of |inconsistencies do not drive the results indicate reinjection is |inconsistencies do not drive
Study wellfield; or (2) additional deep |wellfield; or (2) additional PDI  JAreas extraction wellfields; or (2)Jof groundwater flow and hydrostratigraphic units in the treatment requirements; or 2) not likely to sustain injection; in |treatment requirements; or 2)
Questions PDI MW(s) are required. deep MW(s) are required. additional data collection is gradient; or (2) additional data JRDWA. additional sampling is required to [this case, the contingency additional sampling is required to
required to refine hydraulic collection is required to resolve apparent anomalous data. |injection area would need to be  |resolve apparent anomalous data.
properties. characterize direction of investigated or reinjection would
. groundwater flow or gradient. be eliminated from end use
Potential consideration; or (3) another
Qutcomes
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Table 1c - Data Quality Objectives for Pre-Design Investigation
Omega Superfund Site, Operable Unit 2

Step 1 - Problem
Statement / Objective

There is a need to evaluate the groundwater chemistry, hydraulic properties and nature of hydrostratigraphic units in the Remedial Design Work Area to support the Remedial Design of the Northern
Extraction/Central Extraction (NE/CE) Area as specified in the SOW.

(i) What is the area and depths targeted for hydraulic control in the
NE and CE Areas?

Principal Study

What is the lateral/vertical extent
of COCs exceeding MCLs or
NLs in the vicinity of the CE

Area near Telegraph Road?
(PDI DQO Appendix PS1)

What is the lateral/vertical
distribution of the high COCs
concentration area in the vicinity
of the NE Area near Sorensen
Avenue?

(PDI DQO Appendix PS2)

(i) What is the hydraulic
conductivity in the NE/CE Area
capture zone?

(PDI DQO Appendix PS4)

(iii) What is the location and
extraction rates for NE/CE
extraction wells?

(iv) Are there additional data required to support RD?

Refer to (i) and (ii)) AND: What
is the direction of groundwater
flow and gradient and how they

vary through the water year?
(PDI DQO Appendix PS6)

(iva) What is the nature of
hydrostratigraphic units in the
RDWA?

(PDI DQO Appendix PS1, PS2
and PS3)

(ivb) What constituents require
additional treatment to meet end
use of treated groundwater?
(PDI DQO Appendix PS3 and
PS7)

(ivc) Are there capacity

limitations to treated groundwater
end use alternatives?

(PDI DQO Appendix PS5)

(ivd) What treatment system
components are required to meet
selected end use?

(PDI DQO Appendix PS7)

COC data from MWs in vicinity
of CE Area

COC data from MWs in vicinity
of NE Area

Drawdown and recovery water
level data from
pumped/observation wells in the
NE and CE Areas

Water level elevations in RDWA

Lithologic/geophysical logs from
boreholes and water level
elevations in MWs in RDWA.
Refer to (iii) for water levels.

Water quality results for
permitted
constituents/compounds from
MWs in vicinity of NE/CE Areas
and in vicinity of candidate
reinjection area(s) .

Drawdown and recovery data
from MWs in vicinity of
candidate reinjection area and
water level build up in pilot
injection well.

Water quality results for COCs,
permitted
constituents/compounds and
selected constituents potentially
affecting treatment system
process from MWs in vicinity of
NE/CE Areas.

Water quality data from: 1)
existing MWs from various
databases/readily available
groundwater
assessment/monitoring data; and
2) data collected during the PDI.

Water quality data from: 1)
existing MWs from various
databases/readily available
groundwater
assessment/monitoring data; and
2) data collected during the PDI.

Hydraulic testing data from: 1)
existing MWs from various
databases/readily available site
investigations conducted; and 2)
data collected during the PDI.

Water level data and reference
point elevations from: 1) existing
MWs from various
databases/readily available
groundwater monitoring; and 2)
data collected during the PDI.

Lithologic logs (and geophysical
logs to the extent available) from:
1) existing monitor/production
well boreholes from various
databases/readily available site
investigations; and 2) data
collected during the PDI. Refer
to (iii) for source of water levels.

Water quality data from: 1)
existing MWs from various
databases/readily available
groundwater
assessment/monitoring data; and
2) data collected during the PDI.

Hydraulic testing data from data
collected during the PDI.

Water quality data from: 1)
existing MWs from various
databases/readily available
groundwater
assessment/monitoring data; and
2) data collected during the PDI.

Questions

Needed
Information
Source of
Needed
Information or
Data

Step 3 -

Inputs to

the
Decision

Action Levels

Decision on the vertical/lateral
extent of COCs exceeding
MCLs/NLs within the bounds of
OU2 depicted in the 2011 ROD
will be based on groundwater
samples collected from PDI and
selected existing MWs in the CE
Area. Reporting limits for COCs
should be below respective
MCLs/NLs to delineate extent
and depth of the CE Area
wellfield. The decision criterion
for additional deep PDI
exploratory borehole/MW
installation based on COC results
from PDI MWs.

Decision on the vertical/lateral
extent of higher concentration
COCs will be based on
groundwater samples collected
from PDI and selected existing
MWs in the NE Area. Reporting
limits for COCs can be above
respective MCLs/NLs; however,
for consistency purposes with
other data collected during the
PDI the reporting limits should be
below respective MCLs/NLs.
The decision criterion for
additional deep PDI exploratory
borehole/MW installation based
on COC results from PDI MWs.

No action levels are used in the
hydraulic testing of MWs.

No action levels are used in water|
level data collection.

No action levels are used in
definition of hydrostratigraphic
units; professional judgement will
be used to define
hydrostratigraphic units.

Decision on selection of end use
will be based on both the
concentration of COCs and other
water quality parameters (and
capacity - item ivc). Reporting
limits for COCs should be the
lower of the following: respective
MCLs/NLs; NPDES, or the
WDR reporting limits.

Decision on selection of end use
will be based on capacity (and
water quality - item ivb). For
reinjection, decision to test PDI
MWs will be based on
initial/confirmation samples from
respective MWs and well yield
during development. Decision to
conduct pilot injection test will be
based on hydraulic testing of PDI
MWs in respective area.

Decision on treatment system
components will be made based
on the ability of the respective
component to meet end use water
quality treatment standards.
Since there are multiple end uses
being evaluated, the reporting
limits for COCs and other water
quality parameters should be the
lower of the: MCL/NL; WDR
reporting requirements; or
NPDES reporting requirements.

Table 1c - DQO for PDI
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Table 1c - Data Quality Objectives for Pre-Design Investigation
Omega Superfund Site, Operable Unit 2

Step 1 - Problem
Statement / Objective

There is a need to evaluate the groundwater chemistry, hydraulic properties and nature of hydrostratigraphic units in the Remedial Design Work Area to support the Remedial Design of the Northern
Extraction/Central Extraction (NE/CE) Area as specified in the SOW.

(i) What is the area and depths targeted for hydraulic control in the
NE and CE Areas?

Principal Study
Questions

What is the lateral/vertical extent
of COCs exceeding MCLs or
NLs in the vicinity of the CE

Area near Telegraph Road?
(PDI DQO Appendix PS1)

What is the lateral/vertical
distribution of the high COCs
concentration area in the vicinity
of the NE Area near Sorensen
Avenue?

(PDI DQO Appendix PS2)

(i) What is the hydraulic
conductivity in the NE/CE Area
capture zone?

(PDI DQO Appendix PS4)

(iii) What is the location and
extraction rates for NE/CE
extraction wells?

(iv) Are there additional data required to support RD?

Refer to (i) and (ii)) AND: What
is the direction of groundwater
flow and gradient and how they

vary through the water year?
(PDI DQO Appendix PS6)

(iva) What is the nature of
hydrostratigraphic units in the
RDWA?

(PDI DQO Appendix PS1, PS2
and PS3)

(ivb) What constituents require
additional treatment to meet end
use of treated groundwater?
(PDI DQO Appendix PS3 and
PS7)

(ivc) Are there capacity
limitations to treated groundwater
end use alternatives?

(PDI DQO Appendix PS5)

(ivd) What treatment system
components are required to meet
selected end use?

(PDI DQO Appendix PS7)

Field Methods

Step 3 -
Inputs to

Installation of PDI MWs in
accordance with SOPs and FSP;
groundwater sample collection
from PDI and selected existing
EPA/WRD MWs in accordance
with SOPs and FSP.

Installation of PDI MWs in
accordance with SOPs and FSP;
groundwater sample collection
from PDI and selected existing
EPA/WRD MWs

Hydraulic testing in accordance
with SOPs and FSP. Constant
rate discharge tests in pumped
well with water level monitoring
in pumped and observation wells

Water level measurements in
existing EPA/WRD in RDWA
and PDI MWs. Water level
measurement will consist of
manual measurements in all
EPA/WRD/PDI MWs in RDWA
and pressure transducers in
selected EPA/WRD and all PDI
MWs. Water level elevations
determined using water level
measurements and surveyed
reference point elevations.

Lithologic logs for PDI MWs to
prepared in accordance wit SOPs.
Geophysical logs of exploratory
boreholes to be conducted in
accordance with SOPs

Groundwater sample collection
from PDI and selected existing
EPA/WRD MWs

Hydraulic testing in accordance
with SOPs and FSP. PDI MWs
to be tested using constant rate
discharge tests in pumped well
with water level monitoring in
pumped and observation wells.
PDI pilot injection well to be
tested using constant rate
injection test and monitoring
water levels in Pilot Injection
well and nearby observation well.

Groundwater sample collection
from PDI and selected existing
EPA/WRD MWs

the
Decision

(continued)

Analytical
Methods

MW installation, development
and surveying to follow SOPs
and associated QA requirements.
COCs to be analyzed using EPA
standard test methods in
accordance with SOPs and
QAPP. Analytical methods
capable of meeting CA DDW
DLRs for drinking water.

MW installation, development
and surveying to follow SOPs
and associated QA requirements.
COCs to be analyzed using EPA
standard test methods in
accordance with SOPs and
QAPP. Analytical methods
capable of meeting CA DDW
DLRs for drinking water.

All measurements are field
measurements. Follow SOPs and
associated QA requirements.

All measurements are field
measurements. Follow SOPs and
associated QA requirements.

Lithologic logs are based on field
observations. Follow SOPs and
associated QA requirements.
Geophysical logs include: natural
gamma; spontaneous potential, 16
inch normal resistivity, 64-inch
normal resistivity, lateralog-3,
and caliper/borehole volume

COCs to be analyzed using EPA
standard test methods/ parameters
included within discharge permits
to be analyzed using EPA
standard/commercially available
specialty methods in accordance
with SOPs and QAPP.

Analytical methods capable of
meeting CA DDW DLRs for
drinking water, RWQCB DLRs
for NPDES and/or screening
levels.

All measurements are field
measurements. Follow SOPs and
associated QA requirements.

COCs to be analyzed using EPA
standard test methods/ parameters
included within discharge permits
to be analyzed using EPA
standard/commercially available
specialty methods in accordance
with SOPs and QAPP.

Analytical methods capable of
meeting CA DDW DLRs for
drinking water, RWQCB DLRs
for NPDES and/or screening
levels.

Table 1c - DQO for PDI
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Table 1c - Data Quality Objectives for Pre-Design Investigation
Omega Superfund Site, Operable Unit 2

Step 1 - Problem
Statement / Objective

There is a need to evaluate the groundwater chemistry, hydraulic properties and nature of hydrostratigraphic units in the Remedial Design Work Area to support the Remedial Design of the Northern

Extraction/Central Extraction (NE/CE) Area as specified in the SOW.

(i) What is the area and depths targeted for hydraulic control in the
NE and CE Areas?

(i) What is the hydraulic
conductivity in the NE/CE Area
capture zone?

(iii) What is the location and
extraction rates for NE/CE
extraction wells?

(iv) Are there additional data required to support RD?

treated groundwater

L What is the lateral/vertical extent What is the lateral/vertical (PDI DQO Appendix PS4) Refer to (i) and (ii)) AND: What (iva) What is the nature of (ivb) What constituents require (ivc) Are there capacity (ivd) What treatment system
MML of COCs exceeding MCLs or distribution of the high COCs is the direction of groundwater | hydrostratigraphic units in the | additional treatment to meet end | limitations to treated groundwater| components are required to meet

Questions NLs in the vicinity of the CE | concentration area in the vicinity flow and gradient and how they RDWA? use of treated groundwater? end use alternatives? selected end use?

Area near Telegraph Road? of the NE Area near Sorensen vary through the water year? | (PDI DQO Appendix PS1, PS2 | (PDI DQO Appendix PS3 and (PDI DQO Appendix PS5) (PDI DQO Appendix PS7)

(PDI DQO Appendix PS1) Avenue? (PDI DQO Appendix PS6) and PS3) PS7)

(PDI DQO Appendix PS2)
Target Population
Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater and end use of Groundwater Groundwater and end use of

treated groundwater

Spatial Boundaries

Step 4 - Study Boundaries

The lateral investigation
boundaries in the CE Area are the
vicinity of Telegraph Road
bounded on the east and west by
the boundary of OU2 as depicted
in the 2011 ROD. The vertical
investigation boundary is defined
by land surface at the top and the
deepest MW screened in
groundwater containing COCs
exceeding MCL or NL at the
bottom.

The lateral investigation
boundaries in the NE Area are the
vicinity of Sorensen Avenue
bounded on the east and west by
the boundary of OU2 as depicted
in the 2011 ROD. The vertical
investigation boundary is defined
by land surface at the top and the
deepest MW screened in
groundwater containing elevated
concentrations of COCs at the
bottom. Decision criteria for
delineating the bottom would be
conservatively based on COCs
exceeding MCLs or NLs.

For the CE and NE Areas the
boundaries are similar to
boundaries identified for both
areas under item (i)

The lateral investigation
boundaries are defined by the
NE/CE Area (item i) and
candidate reinjection area(s) (item
ive). The vertical investigation
boundaries can vary by location
within the lateral investigation
boundaries and are defined by the
water table at the top and the
deepest existing or newly
installed PDI MW in the
respective area at the bottom.

The lateral investigation
boundaries are defined by the
NE/CE Area (item i) and
candidate reinjection area(s) (item
ive). The vertical investigation
boundaries can vary by location
within the lateral investigation
boundaries and are defined by the
water table at the top and the
deepest existing or newly
installed PDI MW in the
respective area at the bottom.

The lateral investigation
boundaries are defined by the
NE/CE Area (item i) and
candidate reinjection area(s) (item
ive). The vertical investigation
boundaries can vary by location
within the lateral investigation
boundaries and are defined by the
water table at the top and the
deepest existing or newly
installed PDI MW in the
respective area at the bottom.

The lateral investigation
boundaries for the primary
potential reinjection area are OU2
on the east, Interstate Highway
605 on the west, Washington
Boulevard on the north, and Los
Nietos Road on the south. The
vertical investigation boundary is
defined by land surface at the top
and the base of the Gaspur
aquifer at the bottom. See PDI
DQO Appendix for lateral and
vertical boundaries of
contingency reinjection areas.

The lateral investigation
boundaries are defined by the
NE/CE Area (item i) and
candidate reinjection area(s) (item
ive). The vertical investigation
boundaries can vary by location
within the lateral investigation
boundaries and are defined by the
water table at the top and the
deepest existing or newly
installed PDI MW in the
respective area at the bottom.

Temporal Boundaries

Conducted prior to initiating
wellfield or treatment system
design and completed before
groundwater model predictive
simulations.

Conducted prior to initiating
wellfield or treatment system
design and completed before
groundwater model predictive
simulations.

Conducted prior to initiating
wellfield or treatment system
design and completed before
groundwater model calibration.

Throughout PDI. Conducted prioq
to initiating wellfield or treatment]
system design and completed
before groundwater model
calibration.

Conducted prior to initiating
wellfield or treatment system
design and completed before
completing groundwater model
construction.

Conducted prior to initiating
wellfield or treatment system
design and completed before
groundwater model predictive
simulations.

Conducted prior to initiating
wellfield or treatment system
design and completed before
groundwater model predictive
simulations.

Conducted prior to initiating
wellfield or treatment system
design and completed before
groundwater model predictive
simulations.

Access to the desired locations for MW installation/maintaining access for testing and monitoring, and/or potential for inclement weather that could significantly delay data collection efforts. In addition, scheduling qualified drilling/development/pump setting contractors may

Potential Practical Constraints

difficult given their current demand associated with the California drought.

Scale of Estimates

Water quality, water level, and hydraulic data can vary laterally and vertically. The vertical variability can be relatively great over relatively small vertical distances when compared to lateral variability over similar distances. It is anticipated that the NE Area and CE Area
individual extraction wells will have screened intervals ranging from approximately 50 feet to 100 feet or more and most of the groundwater produced from these extraction wells will be from the coarse sediments. Therefore the PDI MWs will target one or multiple coarse
sediment sequences that would likely comprise a subset of the extraction well screen. Given this, it is expected that PDI MWs will have screened intervals ranging from approximately 20 feet to 50 feet in length. The lateral variations in water quality in the vicinity of the NE A
and CE Area wellfields will be assessed by installing MWs in the target vertical intervals with lateral separation of approximately 1,000 feet transverse to the direction of groundwater flow, to estimate lateral variations in water quality across the width of the target extraction

wellfields in the NE and CE Areas.
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Table 1c - Data Quality Objectives for Pre-Design Investigation
Omega Superfund Site, Operable Unit 2

Step 1 - Problem
Statement / Objective

There is a need to evaluate the groundwater chemistry, hydraulic properties and nature of hydrostratigraphic units in the Remedial Design Work Area to support the Remedial Design of the Northern
Extraction/Central Extraction (NE/CE) Area as specified in the SOW.

(i) What is the area and depths targeted for hydraulic control in the
NE and CE Areas?

Principal Study
Questions

What is the lateral/vertical extent
of COCs exceeding MCLs or
NLs in the vicinity of the CE

Area near Telegraph Road?
(PDI DQO Appendix PS1)

What is the lateral/vertical
distribution of the high COCs
concentration area in the vicinity
of the NE Area near Sorensen
Avenue?

(PDI DQO Appendix PS2)

(i) What is the hydraulic
conductivity in the NE/CE Area
capture zone?

(PDI DQO Appendix PS4)

(iii) What is the location and
extraction rates for NE/CE
extraction wells?

(iv) Are there additional data required to support RD?

Refer to (i) and (ii)) AND: What
is the direction of groundwater
flow and gradient and how they

vary through the water year?
(PDI DQO Appendix PS6)

(iva) What is the nature of
hydrostratigraphic units in the
RDWA?

(PDI DQO Appendix PS1, PS2
and PS3)

(ivb) What constituents require
additional treatment to meet end
use of treated groundwater?
(PDI DQO Appendix PS3 and
PS7)

(ivc) Are there capacity
limitations to treated groundwater
end use alternatives?

(PDI DQO Appendix PS5)

(ivd) What treatment system
components are required to meet
selected end use?

(PDI DQO Appendix PS7)

Parameter that Characterizes Population of Interest

Geometric mean of water quality data collected during the PDI from|
each individual MW

Individual data points

Average of available data for each
individual MW

Individual data points

Average of available data for each
individual MW

Action Levels for Study

See Step 3 Action Levels

Reporting Limits

See Step 3 Analytical Methods

Analytic Proces

s/Decision Rule

Step 5 - Decision
Rules/Analytic Process

Project team in consultation with
EPA will incorporate existing and
newly acquired PDI data
collected in the CE Area to define
the target extraction interval for
this wellfield using: COC data
and comparing to MCLs and
NLs. See PDI DQO Appendix
for more specific information.

Project team in consultation with
EPA will incorporate existing and|
newly acquired PDI data
collected in the CE Area to define
the target extraction interval for
this wellfield using: COC data
and focusing on higher
concentration areas. See PDI
DQO Appendix for more specific
information.

Project team will incorporate
existing and newly acquired PDI
data collected in the CE and NE
Areas to refine estimates of
transmissivity and hydraulic
conductivity within the target
extraction intervals for these
wellfields. See PDI DQO
Appendix for more specific
information.

The project team will incorporate
existing and newly acquired PDI
data collected to refine estimates
of hydraulic gradient and
direction of groundwater flow
within hydrostratigraphic units
throughout the RDWA. See PDI
DQO Appendix for more specific
information.

The project team will incorporate
existing and newly acquired PDI
data collected to refine
hydrostratigraphic units
throughout the RDWA using
lithologic, borehole geophysical
and water level data. See PDI
DQO Appendix for more specific
information.

The project team in consultation
with permitting agency will
incorporate existing and newly
acquired PDI data to identify
compounds and constituents
requiring treatment.

The project team in consultation
with permitting agency and
owners/operators of
reclaim/spreading basins will
incorporate existing and newly
acquired PDI data to identify
capacity of respective end use for
accepting treated groundwater.
For reinjection, this would
include defining candidate target
injection intervals for returning
treated groundwater to the
aquifers. See PDI DQO
Appendix for more specific
information.

The project team will incorporate
existing and newly acquired PDI
data collected to refine estimates
of influent water quality for
COCs and parameters pertinent toj
different end uses of treated
groundwater (end use permitting
requirements) to determine
treatment system requirements.
See PDI DQO Appendix for morg}
specific information.

Step 6 - Tolerable Limits
on Decision Rules

This step of the DQO process is generally not applicable to activities supporting PDI activities because the sampling design (i.e., locations for MW installation, hydraulic testing and ground water monitoring) was selected based on a review of existing hydrogeologic and
geochemical data and is based on professional judgment. As such, the predominant quantitative variability is field and laboratory analyses measurement errors. Field and laboratory measurement errors are minimized by following Standard Operating Procedures (SOPs) for

respective data collection activities as outlined in the FSP and QAPP.
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Table 1c - Data Quality Objectives for Pre-Design Investigation
Omega Superfund Site, Operable Unit 2

Step 1 - Problem
Statement / Objective

There is a need to evaluate the groundwater chemistry, hydraulic properties and nature of hydrostratigraphic units in the Remedial Design Work Area to support the Remedial Design of the Northern
Extraction/Central Extraction (NE/CE) Area as specified in the SOW.

(i) What is the area and depths targeted for hydraulic control in the
NE and CE Areas?

Principal Study
Questions

What is the lateral/vertical extent
of COCs exceeding MCLs or
NLs in the vicinity of the CE

Area near Telegraph Road?
(PDI DQO Appendix PS1)

What is the lateral/vertical
distribution of the high COCs
concentration area in the vicinity
of the NE Area near Sorensen
Avenue?

(PDI DQO Appendix PS2)

(i) What is the hydraulic
conductivity in the NE/CE Area
capture zone?

(PDI DQO Appendix PS4)

(iii) What is the location and
extraction rates for NE/CE
extraction wells?

(iv) Are there additional data required to support RD?

Refer to (i) and (ii)) AND: What
is the direction of groundwater
flow and gradient and how they

vary through the water year?
(PDI DQO Appendix PS6)

(iva) What is the nature of
hydrostratigraphic units in the
RDWA?

(PDI DQO Appendix PS1, PS2
and PS3)

(ivb) What constituents require
additional treatment to meet end
use of treated groundwater?
(PDI DQO Appendix PS3 and
PS7)

(ivc) Are there capacity

(ivd) What treatment system

limitations to treated groundwater] components are required to meet

end use alternatives?
(PDI DQO Appendix PS5)

selected end use?
(PDI DQO Appendix PS7)

Step 7 - Plan for

Collect groundwater samples for
COC analysis from 13 PDI MWs
at 5 locations (Tasks 2 and 3) and
6 existing EPA/WRD MWs at 2
locations (Task 6).

Collect groundwater samples for
COC analysis from 11 PDI MWs
at 3 locations (Tasks 2 and 3) and
15 existing EPA MWs at 4
locations (Task 6).

Conduct constant rate hydraulic
tests at 24 PDI MWs at 8
locations in NE/CE Area (Task
5).

In RDWA measure water levels
using transducers in 28 existing
MWs at 11 locations (Task 1);
measure water levels using
transducers in 28 MWs at 12
locations (Task 6); and periodic
manual measurements at 64

The NE/CE Area lithologic and
borehole geophysical data will be
conducted at 7 deep exploratory
boreholes. Lithologic logs will
also be conducted at 5 PDI MWs
(one in CE and 4 in the primary
candidate reinjection area).

Collect groundwater samples for
medium list analyte group from
28 PDI MWs at 12 locations and
21 existing EPA/WRD MWs
(Tasks 2, 3, 4 and 6) and collect
groundwater samples for long list
analyte group from at 6 MWs in

Conduct constant rate hydraulic
tests at 4 PDI MWs at 4 locations
in NE/CE Area and conduct pilot
injection test at one location
(Task 5).

Collect groundwater samples for
medium list analyte group from
28 PDI MWs at 12 locations and
21 existing EPA/WRD MWs
(Tasks 2, 3, 4 and 6) and collect
groundwater samples for long list
analyte group from at 6 MWs in

Obtaining Data
existing MWs at 29 locations and [ These data will be used in NE Area, 6 MWs in CE Area and NE Area, 6 MWs in CE Area and
28 PDI MWs at 12 locations conjunction with water level data |4 MWs in reinjection area (Tasks 4 MWs in reinjection area (Tasks
(Task 6). collected as part of item (iii). 4 and 6). 4 and 6).
Acronyms:

2011 ROD: OU2 Interim Action Record of Decision, Sept. 20, 2011
2016 CD: Consent Decree lodged April 20, 2016 covering OU2

MCLs: maximum contaminant levels (EPA and California)

MW: monitor well

QAPP: Quality Assurance Project Plan

RD: Remedial Design

CE Area: Central extraction area

COC: Chemicals of Concern

DDW: Division of Drinking Water

DLRs: detection limits for reporting

DQO: Data Quality Objectives

EPA: U.S. Environmental Protection Agency
FSP: Field Sampling Plan for PDI

Table 1c - DQO for PDI

NE Area: Northern extraction area

NLs: Notification Levels, California State Water Resources Control Board
NPDES: National Pollution Discharge Elimination System

OU2: Operable Unit 2

PDI: Pre-Design Investigation

PS: PDI DQO problem statement
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RDWA: Remedial Design Work Area

RWQCB: Regional Water Quality Control Board, Los Angeles
SOPs: standard operating procedures

SOW: Statement of Work, Appendix B to the 2016 CD

WDR: Waste Discharge Requirements

WRD: Water Replenishment District




TABLE 2

Main Compounds of Concern

Main Compounds of Concern (COCs)

Volatile Organic
Compounds

Trichloroethene (TCE)

Tetrachloroethene / Perchloroethene (PCE)

Trichlorofluoromethane (Freon 11)

1,1,2-Trichloro-1,2,2,-trifluoroethane (Freon 113)

1,1-Dichloroethene (1,1-DCE)

cis-1,2-Dichloroethene (cis-1,2-DCE)

chloroform

carbon tetrachloride

1,1-Dichloroethane (1,1-DCA)

1,2-Dichloroethane (1,2-DCA)

1,1,1-Trichloroethane (1,1,1-TCA)

Other

1,4-dioxane

hexavalent chromium
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Table 3a Geosyntec Consultants
Laboratory QC Control Limits (Water)
Omega Superfund Site Operable Unit 2

METHOD COMPOUND CAS MDL RL UNIT MSCL | MSRPD | LCSCL | LCSRPD
EPA 100.2 Asbestos 1332-21-4 0.2 - MFL - - - -
EPA 200.7 Aluminum 7429-90-5 12.4 50 po/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Antimony 7440-36-0 7.87 15 Ho/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Arsenic 7440-38-2 4.38 15 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Barium 7440-39-3 2.96 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Beryllium 7440-41-7 2.62 10 Ho/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Boron 7440-42-8 4.76 20 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Cadmium 7440-43-9 2.69 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Calcium 7440-70-2 11.8 100 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Chromium 7440-47-3 2.71 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Cobalt 7440-48-4 2.95 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Copper 7440-50-8 2.67 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Iron 7439-89-6 10.1 100 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Lead 7439-92-1 4.06 10 po/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Magnesium 7439-95-4 3.36 100 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Manganese 7439-96-5 2.7 5 po/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Molybdenum 7439-98-7 2.78 10 po/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Nickel 7440-02-0 2.98 10 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Potassium 7440-09-7 103 500 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Selenium 7782-49-2 6.99 15 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Silicon 7440-21-3 21.9 50 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Silver 7440-22-4 1.39 5 Ho/L 80 - 120 0-20 85 - 115 0-20
EPA 200.7 Sodium 7440-23-5 103 500 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Strontium 7440-24-6 2.77 30 Ho/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Thallium 7440-28-0 2.91 15 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Vanadium 7440-62-2 2.44 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 200.7 Zinc 7440-66-6 3.52 10 Hg/L 80 - 120 0-20 85- 115 0-20
EPA 218.6 [Chromium, Hexavalent [ 18540299 [ 0041 | o020 [ pgr | 8-121 | 0-25 [ 95-107 | 0-20
EPA 245.1 [mercury [ 7439976 [ 00453 | 02 [ wg | 57-141 | o0-10 | 85-121 | 0-10
EPA 300.0 Chloride 16887-00-6 0.52 1.0 mg/L 80 - 120 0-20 90 - 110 0-15
EPA 300.0 Nitrate (as N) 14797-55-8 0.053 0.10 mg/L 80 - 120 0-20 90 - 110 0-15
EPA 300.0 Sulfate 14808-79-8 0.27 1.0 mg/L 80 - 120 0-20 90 - 110 0-15
EPA 300.0 Fluoride 16984-48-8 0.027 0.10 mg/L 80 - 120 0-20 90 - 110 0-15
EPA 314.0 Perchlorate [ 14797-730 [ 041 2.0 po/L 80 - 120 0-15 85 - 115 0-15
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Laboratory QC Control Limits (Water)

Table 3a

Omega Superfund Site Operable Unit 2

Geosyntec Consultants

METHOD COMPOUND CAS MDL RL UNIT MS CL MS RPD LCSCL LCS RPD
EPA 504.1 1,2-Dibromo-3-Chloropropane 96-12-8 0.0023 0.010 po/L 65 - 135 0-25 70 -130 0-20
EPA 504.1 1,2-Dibromoethane 106-93-4 0.0020 0.010 po/L 65 - 135 0-25 70 -130 0-20
SRL 524M-TCP |1,2,3-Trich|0ropr0pane 96-18-4 0.0013 0.0050 po/L 70 - 130 0-20 80 -120 0-20
EPA 1613 Dioxin (2.3.7.8-TCDD) 1746-01-6 0.157 5.0 pa/L 73 -146 0-50 73 -146 0-35
EPA 1613 13C-2,3,7,8-TCDD 76523-40-5 -- -- -- 25-141 -- - --
EPA 1625C (M) [N-Nitrosodimethylamine [ 62759 [ 0003 0.010 ug/L 10 - 130 0-20 70 - 120 0-20
SM 2540 C [Solids, Total Dissolved [ 10333 [ o087 1.0 mg/L 80 - 120 0-20 80 - 120 0-20
SM 4500-CN E |Cyanide, Total | 57-12-5 | 0.0070 0.020 mg/L 70 - 130 0-25 80 -120 0-20
EPA 8015B (M) TPH as Gasoline 8006-61-9 48 100 po/L 68 - 122 0-18 78 -120 0-10
EPA 8015B (M) 1,4-Bromofluorobenzene 460-00-4 -- -- -- 38-134 -- -- --
EPA 8015B (M) Methanol 67-56-1 0.032 0.10 mg/L 64 - 118 0-20 69 - 117 0-22
EPA 8015B (M) Total Petroleum Hydrocarbons (C6-C44) *x 32 100 po/L -- -- -- --
EPA 8015B (M) TPH as Diesel 68334-30-5 32 100 po/L 55-133 0-30 75 -117 0-13
EPA 8015B (M) n-Octacosane 630-02-4 -- -- -- 68 - 140 -- -- --
EPA 8015B (M) TPH as Jet A - 86 100 po/L 55-133 0-30 75 -117 0-13
EPA 8015B (M) n-Octacosane 630-02-4 -- -- -- 68 - 140 -- -- --
EPA 8081A 4,4'-DDD 72-54-8 0.014 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A 4,4'-DDE 72-55-9 0.013 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A 4,4-DDT 50-29-3 0.013 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Aldrin 309-00-2 0.013 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Endosulfan | 959-98-8 0.014 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Endosulfan 11 33213-65-9 0.014 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Alpha-BHC 319-84-6 0.014 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Beta-BHC 319-85-7 0.015 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Chlordane 57-74-9 0.17 0.50 po/L -- -- -- --
EPA 8081A Delta-BHC 319-86-8 0.014 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Dieldrin 60-57-1 0.014 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Endosulfan Sulfate 1031-07-8 0.015 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Endrin 72-20-8 0.015 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Endrin Aldehyde 7421-93-4 0.013 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Gamma-BHC 58-89-9 0.015 0.050 po/L 50 - 135 0-25 50 - 135 0-25
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Table 3a Geosyntec Consultants
Laboratory QC Control Limits (Water)
Omega Superfund Site Operable Unit 2

METHOD COMPOUND CAS MDL RL UNIT MS CL MS RPD LCSCL | LCSRPD
EPA 8081A Heptachlor 76-44-8 0.013 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Heptachlor Epoxide 1024-57-3 0.013 0.050 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Kepone 143-50-0 0.026 0.10 po/L -- - - --
EPA 8081A Lindane 58-89-9 0.030 0.10 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Methoxychlor 72-43-5 0.025 0.10 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8081A Mirex 2385-85-5 0.029 0.10 pg/L -- -- -- --
EPA 8081A Toxaphene 8001-35-2 0.30 2.0 po/L -- -- -- --
EPA 8082 Aroclor-1016 12674-11-2 0.15 0.50 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8082 Aroclor-1221 11104-28-2 0.14 0.50 po/L - - -- -
EPA 8082 Avroclor-1232 11141-16-5 0.12 0.50 po/L - - -- -
EPA 8082 Avroclor-1242 53469-21-9 0.063 0.50 po/L - - -- -
EPA 8082 Aroclor-1248 12672-29-6 0.10 0.50 po/L - - -- -
EPA 8082 Aroclor-1254 11097-69-1 0.11 0.50 po/L - - -- -
EPA 8082 Avroclor-1260 11096-82-5 0.13 0.50 po/L 50 - 135 0-25 50 - 135 0-25
EPA 8151A 2,4-Dichlorophenoxyacetic acid -- -- -- po/L -- -- -- --
EPA 8151A 2,4,5-TP (Silvex) -- - - po/L - - - -
EPA 8260B 1,1,1-Trichloroethane 71-55-6 0.19 0.50 po/L 66 - 130 0-30 66 - 130 0-30
EPA 8260B 1,1,2,2-Tetrachloroethane 79-34-5 0.22 0.50 po/L 67 - 132 0-25 67 - 132 0-25
EPA 8260B 1,1,2-Trichloro-1,2,2-Trifluoroethane 76-13-1 0.26 0.50 po/L 52 - 145 0-35 52 - 145 0-35
EPA 8260B 1,1,2-Trichloroethane 79-00-5 0.32 0.50 po/L 77-124 0-25 77-124 0-25
EPA 8260B 1,1-Dichloroethane 75-34-3 0.19 0.50 po/L 63 - 144 0-32 63 - 144 0-32
EPA 8260B 1,1-Dichloroethene 75-35-4 0.20 0.50 po/L 66 - 130 0-32 66 - 130 0-32
EPA 8260B 1,2,4-Trichlorobenzene 120-82-1 0.25 0.50 po/L 71-128 0-26 71-128 0-26
EPA 8260B 1,2-Dichlorobenzene 95-50-1 0.17 0.50 po/L 78 - 120 0-19 78 - 120 0-19
EPA 8260B 1,2-Dichloroethane 107-06-2 0.18 0.50 po/L 72 -130 0-25 72 -130 0-25
EPA 8260B 1,2-Dichloropropane 78-87-5 0.24 0.50 po/L 74 - 122 0-24 74 -122 0-24
EPA 8260B 1,3-Dichloropropane 142-28-9 0.24 1.0 po/L 74 - 128 0-21 74 -128 0-21
EPA 8260B 1,3-Dichlorobenzene 541-73-1 0.17 0.50 po/L 75-120 0-22 75-120 0-22
EPA 8260B 1,4-Dichlorobenzene 106-46-7 0.31 0.50 po/L 78 - 120 0-21 78 - 120 0-21
EPA 8260B 2-Butanone 78-93-3 2.9 5.0 po/L 55 -138 0-45 55 - 138 0-45
EPA 8260B 2-Chloroethyl Vinyl Ether 110-75-8 3.1 5.0 po/L 60 - 139 0-90 60 - 139 0-90
EPA 8260B Acetone 67-64-1 3.5 10 po/L 51 - 163 0-82 51 - 163 0-82
EPA 8260B Acrolein 107-02-8 8.8 20 po/L 70 - 130 0-35 70 - 130 0-35
EPA 8260B Acrylonitrile 107-13-1 5.2 10 po/L 65 - 149 0-89 65 - 149 0-89
EPA 8260B Benzene 71-43-2 0.32 0.50 po/L 77-121 0-21 77-121 0-21
EPA 8260B Bromodichloromethane 75-27-4 0.20 0.50 po/L 72 -129 0-26 72 -129 0-26
EPA 8260B Bromoform 75-25-2 0.34 0.50 po/L 61 - 140 0-22 61 - 140 0-22
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Table 3a Geosyntec Consultants
Laboratory QC Control Limits (Water)
Omega Superfund Site Operable Unit 2

METHOD COMPOUND CAS MDL RL UNIT MS CL MS RPD LCSCL | LCSRPD
EPA 8260B Bromomethane 74-83-9 0.38 1.0 po/L 63 - 140 0-36 63 - 140 0-36
EPA 8260B c-1,2-Dichloroethene 156-59-2 0.24 0.50 po/L 76 - 123 0-32 76 - 123 0-32
EPA 8260B c-1,3-Dichloropropene 10061-01-5 0.18 0.50 po/L 76 - 126 0-24 76 - 126 0-24
EPA 8260B Carbon Disulfide 75-15-0 0.44 1.0 po/L 27-170 0-36 27 - 170 0-36
EPA 8260B Carbon Tetrachloride 56-23-5 0.22 0.50 po/L 64 - 135 0-31 64 - 135 0-31
EPA 8260B Chlorobenzene 108-90-7 0.14 0.50 po/L 80 - 120 0-20 80 - 120 0-20
EPA 8260B Chloroethane 75-00-3 0.34 0.50 po/L 67 - 131 0-35 67 - 131 0-35
EPA 8260B Chloroform 67-66-3 0.22 0.50 po/L 75 -126 0-20 75 - 126 0-31
EPA 8260B Chloromethane 74-87-3 0.22 0.50 po/L 54 - 143 0-41 54 - 143 0-41
EPA 8260B Dibromochloromethane 124-48-1 0.24 0.50 po/L 76 - 132 0-23 76 - 132 0-23
EPA 8260B Diisopropyl Ether (DIPE) 108-20-3 0.24 0.50 po/L 70 - 130 0-35 70 - 130 0-35
EPA 8260B Ethanol 64-17-5 17 50 po/L 73-139 0-27 73-133 0-30
EPA 8260B Ethylbenzene 100-41-4 0.32 0.50 po/L 78 - 120 0-23 78 - 120 0-23
EPA 8260B Ethyl-t-Butyl Ether (ETBE) 637-92-3 0.22 0.50 po/L 70 - 130 0-35 70 - 130 0-35
EPA 8260B Methylene Chloride 75-09-2 0.38 1.0 po/L 71-129 0-30 71-129 0-30
EPA 8260B Methyl-t-Butyl Ether (MTBE) 1634-04-4 0.29 0.50 po/L 57 - 144 0-31 57 - 144 0-31
EPA 8260B Naphthalene 91-20-3 0.41 1.0 po/L 55 - 159 0-30 55 - 159 0-30
EPA 8260B 0-Xylene 95-47-6 0.39 0.50 po/L 74 - 122 0-24 74 -122 0-24
EPA 8260B p/m-Xylene 179601-23-1 0.24 0.50 po/L 74 - 122 0-23 74 -122 0-23
EPA 8260B t-1,2-Dichloroethene 156-60-5 0.26 0.50 po/L 67 - 129 0-35 67 - 129 0-35
EPA 8260B t-1,3-Dichloropropene 10061-02-6 0.35 0.50 po/L 71-127 0-22 71-127 0-22
EPA 8260B Tert-Amyl-Methyl Ether (TAME) 994-05-8 0.24 0.50 po/L 70 - 130 0-35 70 - 130 0-35
EPA 8260B Tert-Butyl Alcohol (TBA) 75-65-0 4.1 10 po/L 43 - 170 0-38 43 - 170 0-38
EPA 8260B Tetrachloroethene 127-18-4 0.22 0.50 po/L 72 -119 0-24 72-119 0-24
EPA 8260B Toluene 108-88-3 0.26 0.50 po/L 78 - 120 0-25 78 - 120 0-25
EPA 8260B Trichloroethene 79-01-6 0.23 0.50 po/L 75-116 0-24 75-116 0-24
EPA 8260B Trichlorofluoromethane 75-69-4 0.25 0.50 po/L 62 - 146 0-36 62 - 146 0-36
EPA 8260B Vinyl Chloride 75-01-4 0.27 0.50 po/L 60 - 141 0-34 60 - 141 0-34
EPA 8270C 1,2 Diphenylhydrazine (as Azobenzene) 103-33-3 2.6 10 po/L 50 - 130 0-20 50 - 130 0-20
EPA 8270C 2-Chlorophenol 95-57-8 2.3 10 po/L 35-105 0-18 35-105 0-18
EPA 8270C 2,4-Dichlorophenol 120-83-2 2.5 10 po/L 50 - 105 0-20 50 - 105 0-20
EPA 8270C 2,4-Dimethylphenol 105-67-9 2.4 10 po/L 30-110 0-20 30-110 0-20
EPA 8270C 2,4-Dinitrophenol 51-28-5 13 50 po/L 15 - 140 0-20 15 - 140 0-20
EPA 8270C 2,4-Dinitrotoluene 121-14-2 2.3 10 po/L 50 - 120 0-36 50 - 120 0-36
EPA 8270C 2,4,5-Trichlorophenol 95-95-4 2.5 10 po/L 10 - 150 0-20 20 - 145 0-20
EPA 8270C 2,4,6-Trichlorophenol 88-06-2 2.5 10 po/L 50 - 115 0-20 50 - 115 0-20
EPA 8270C 2,6-Dinitrotoluene 606-20-2 2.4 10 po/L 50 - 115 0-20 50 - 115 0-20
EPA 8270C 2-Methylphenol (o-cresol) 95-48-7 2.1 10 po/L 10 - 150 0-20 20 - 145 0-20
EPA 8270C 2-Nitrophenol 88-75-5 2.6 10 po/L 40 - 115 0-20 40 - 115 0-20
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Table 3a Geosyntec Consultants
Laboratory QC Control Limits (Water)
Omega Superfund Site Operable Unit 2

METHOD COMPOUND CAS MDL RL UNIT MS CL MS RPD LCSCL | LCSRPD
EPA 8270C 2-Chloronaphthalene 91-58-7 2.8 10 po/L 50 - 105 0-20 50 - 105 0-20
EPA 8270C 3,3'-Dichlorobenzidine 91-94-1 2.6 25 po/L 20-110 0-20 20-110 0-20
EPA 8270C 3/4-Methylphenol (m/p cresol) 65794-96-9 2.2 10 po/L 10 - 150 0-20 20 - 145 0-20
EPA 8270C 3-Methyl-4-Chlorophenol 59-50-7 2.4 10 po/L 45 - 110 0-40 45 - 110 0-40
EPA 8270C 4,6-Dinitro-2-Methylphenol 534-52-1 14 50 po/L 40 - 130 0-20 40 - 130 0-20
EPA 8270C 4-Nitrophenol 100-02-7 1.6 10 po/L 20 - 150 0-40 20 - 150 0-40
EPA 8270C 4-Bromophenyl-Phenyl Ether 101-55-3 2.7 10 po/L 50 - 115 0-20 50 - 115 0-20
EPA 8270C 4-Chlorophenyl-Phenyl Ether 7005-72-3 2.7 10 po/L 50 - 110 0-20 50 - 110 0-20
EPA 8270C Acenaphthene 83-32-9 2.8 10 po/L 45 - 110 0-11 45 - 110 0-11
EPA 8270C Acenaphthylene 208-96-8 2.9 10 po/L 50 - 105 0-20 50 - 105 0-20
EPA 8270C Anthracene 120-12-7 3.0 10 po/L 55-110 0-20 55-110 0-20
EPA 8270C Benzidine 92-87-5 6.5 50 po/L 50 - 130 0-20 50 - 130 0-20
EPA 8270C Benzo (a) Anthracene 56-55-3 4.7 10 po/L 55-110 0-20 55-110 0-20
EPA 8270C Benzo (a) Pyrene 50-32-8 2.4 10 po/L 55-110 0-20 55-110 0-20
EPA 8270C Benzo (b) Fluoranthene 205-99-2 2.3 10 po/L 45 - 120 0-20 45 - 120 0-20
EPA 8270C Benzo (g,h,i) Perylene 191-24-2 2.5 10 po/L 40 - 125 0-20 40 - 125 0-20
EPA 8270C Benzo (k) Fluoranthene 207-08-9 3.2 10 po/L 45 - 125 0-20 45 - 125 0-20
EPA 8270C Bis(2-Chloroethoxy) Methane 111-91-1 2.5 10 po/L 45 - 105 0-20 45 - 105 0-20
EPA 8270C Bis(2-Chloroethyl) Ether 111-44-4 2.5 25 po/L 35-110 0-20 35-110 0-20
EPA 8270C Bis(2-Chloroisopropyl) Ether 108-60-1 3.2 10 po/L 25-130 0-20 25-130 0-20
EPA 8270C Bis(2-Ethylhexyl) Phthalate 117-81-7 3.2 10 po/L 40 - 125 0-20 40 - 125 0-20
EPA 8270C Butyl Benzyl Phthalate 85-68-7 2.5 10 po/L 45-115 0-20 45 - 115 0-20
EPA 8270C Chrysene 218-01-9 2.8 10 po/L 55-110 0-20 55-110 0-20
EPA 8270C Dibenz (a,h) Anthracene 53-70-3 2.5 10 po/L 40 - 125 0-20 40 - 125 0-20
EPA 8270C Diethyl Phthalate 84-66-2 2.8 10 po/L 40 - 120 0-20 40 - 120 0-20
EPA 8270C Dimethyl Phthalate 131-11-3 2.6 10 po/L 25-125 0-20 25-125 0-20
EPA 8270C Di-n-Butyl Phthalate 84-74-2 2.9 10 po/L 55-115 0-20 55-115 0-20
EPA 8270C Di-n-Octyl Phthalate 117-84-0 2.5 10 po/L 35-135 0-20 35-135 0-20
EPA 8270C Fluoranthene 206-44-0 3.1 10 po/L 55-115 0-20 55-115 0-20
EPA 8270C Fluorene 86-73-7 2.7 10 po/L 50 - 110 0-20 50 - 110 0-20
EPA 8270C Hexachlorobenzene 118-74-1 3.1 10 po/L 50 - 110 0-20 50 - 110 0-20
EPA 8270C Hexachloro-1,3-Butadiene 87-68-3 2.9 10 po/L 25-105 0-20 25-105 0-20
EPA 8270C Hexachlorocyclopentadiene T7-47-4 6.9 25 po/L 50 - 130 0-20 50 - 130 0-20
EPA 8270C Hexachloroethane 67-72-1 3.0 10 po/L 30-95 0-20 30-95 0-20
EPA 8270C Indeno (1,2,3-c,d) Pyrene 193-39-5 2.1 10 po/L 45 - 125 0-20 45 - 125 0-20
EPA 8270C Isophorone 78-59-1 2.5 10 po/L 50 - 110 0-20 50 - 110 0-20
EPA 8270C N-Nitroso-di-n-propylamine 621-64-7 2.4 10 po/L 35-130 0-13 35-130 0-13
EPA 8270C N-Nitrosodiphenylamine 86-30-6 2.8 10 po/L 50 - 110 0-20 50 - 110 0-20
EPA 8270C Nitrobenzene 98-95-3 3.0 25 po/L 45 - 110 0-20 45 - 110 0-20
EPA 8270C Pentachlorophenol 87-86-5 4.6 10 po/L 40 - 115 0-40 40 - 115 0-40
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Table 3a Geosyntec Consultants
Laboratory QC Control Limits (Water)
Omega Superfund Site Operable Unit 2

METHOD COMPOUND CAS MDL RL UNIT MS CL MS RPD LCSCL | LCSRPD
EPA 8270C Phenanthrene 85-01-8 2.9 10 po/L 50 - 115 0-20 50 - 115 0-20
EPA 8270C Phenol 108-95-2 2.1 10 po/L 0-115 0-23 10 - 115 0-23
EPA 8270C Pyrene 129-00-0 3.0 10 po/L 50 - 130 0-20 50 - 130 0-20
EPA 8270C Pyridine 110-86-1 3.0 10 po/L 10 - 150 0-20 20 - 145 0-20
EPA 8270C (M) Isotope Dilution |1,4-Dioxane 123-91-1 0.28 1.0 po/L 50 - 130 0-20 50 - 130 0-20
DHS LUFT Organic Lead -- 0.117 0.300 mg/L 25-121 0-11 57 -135 0-30
Notes:

-- - not applicable

Hg/L - micrograms per liter LCS CL - laboratory check sample control limit

mg/L - milligram per liter LCS RPD - laboratory check sample relative percent difference

QC - quality control MFL - million fibers per liter

CAS - Chemical Abstracts Service MS CL - matrix spike control limit

EPA - Environmental Protection Agency MS RPD - matrix spike relative percent difference

MDL - method detection limit TPH - total petroleum hydrocarbons

RL - reporting limit
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Table 3b
Laboratory QC Control Limits (Soil)
Omega Superfund Site Operable Unit 2

Geosyntec Consultants

METHOD COMPOUND CAS MDL RL UNIT MSCL | MSRPD | LCSCL | LCSRPD
EPA 300.0 [Fluoride | 16984488 | 031 | 10 | mglkg 80 - 120 0-20 | 90-110 | 0-15
EPA/600/R-93/116  [Asbestos [ 1832214 | <10 | <10 | % - - | - | -
EPA 1613 [Dioxin (2,3,7,8-TCDD) | 1746016 | 00283 | 05 | polg 73-146 050 | 73146 | 035
EPA 6010B Antimony 7440-36-0 0.149 0.750 mg/kg 50 - 115 0-20 80 - 120 0-20
EPA 6010B Arsenic 7440-38-2 0.259 0.750 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Barium 7440-39-3 0.154 0.500 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Beryllium 7440-41-7 0.137 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Cadmium 7440-43-9 0.135 0.500 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Chromium 7440-47-3 0.142 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Cobalt 7440-48-4 0.148 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Copper 7440-50-8 0.135 0.500 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Lead 7439-92-1 0.132 0.500 mg/kg 75-125 0-20 80 - 120 0-20
EPA 7471A Mercury 7439-97-6 0.00587 0.0833 mg/kg 71-137 0-14 85 - 121 0-10
EPA 6010B Molybdenum 7439-98-7 0.132 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Nickel 7440-02-0 0.145 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Selenium 7782-49-2 0.300 0.750 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Silver 7440-22-4 0.0857 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Thallium 7440-28-0 0.152 0.750 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Vanadium 7440-62-2 0.141 0.250 mg/kg 75-125 0-20 80 - 120 0-20
EPA 6010B Zinc 7440-66-6 0.178 1.00 mg/kg 75-125 0-20 80 - 120 0-20
EPA 7196A [Chromium VI 18540-29-9 0.22 0.80 | mglkg 75-125 0-25 80 - 120 0-20
EPA 8081A Aldrin 309-00-2 15 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Chlordane 57-74-9 20 50 pg/kg -- -- -- --
EPA 8081A DDT/DDE/DDD 50-29-3 16 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Dieldrin 60-57-1 11 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Endrin 72-20-8 1.0 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Heptachlor (& its Epoxide) 76-44-8 11 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Kepone 143-50-0 0.75 5.0 pg/kg

EPA 8081A Lindane 58-89-9 11 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Methoxychlor 72-43-5 0.84 5.0 Hglkg 50 - 135 0-25 50 - 135 0-25
EPA 8081A Mirex 2385-85-5 12 5.0 Hglkg - - - -
EPA 8081A Toxaphene 8001-35-2 42 100 pg/kg -- -- -- --
EPA 8151A 2,4-Dichlorophenoxyacetic acid 94-75-7 14 100 pg/kg 30 - 130 0-30 30 - 130 0-30
EPA 8151A 2,4,5-TP (Silvex) 93-72-1 2.3 10 Hglkg 30 - 150 0-30 30 - 150 0-30
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Table 3b
Laboratory QC Control Limits (Soil)
Omega Superfund Site Operable Unit 2

Geosyntec Consultants

METHOD COMPOUND CAS MDL RL UNIT MS CL MS RPD LCSCL LCS RPD
EPA 8260B 1,1-Dichloroethene 75-35-4 0.35 5.0 pg/kg 47 - 143 0-25 74 -122 0-20
EPA 8260B 1,2-Dichloroethane 107-06-2 0.31 5.0 pg/kg 70 - 130 0-20 70 - 130 0-20
EPA 8260B 1,4-Dichlorobenzene 106-46-7 0.22 5.0 pg/kg 70 - 130 0-20 70 - 130 0-20
EPA 8260B 2-Butanone 78-93-3 3.8 50 pg/kg 70 - 130 0-20 70 - 130 0-20
EPA 8260B Benzene 71-43-2 0.13 5.0 pg/kg 61 - 127 0-20 78 - 120 0-20
EPA 8260B Carbon Tetrachloride 56-23-5 0.28 5.0 pg/kg 51-135 0-29 49 -139 0-20
EPA 8260B Chlorobenzene 108-90-7 0.22 5.0 pg/kg 57 -123 0-20 79 - 120 0-20
EPA 8260B Chloroform 67-66-3 0.24 5.0 pg/kg 70 - 130 0-20 70 - 130 0-20
EPA 8260B Tetrachloroethene 127-18-4 0.21 5.0 pg/kg 70 - 130 0-20 70 - 130 0-20
EPA 8260B Trichloroethene 79-01-6 0.30 5.0 pg/kg 44 - 158 0-20 70 - 130 0-20
EPA 8260B Vinyl Chloride 75-01-4 0.50 5.0 pg/kg 49 - 139 0-47 68 - 122 0-20
EPA 8270C 2-Methylphenol (o-cresol) 95-48-7 0.017 0.50 mg/kg 40 - 105 0-30 40 - 105 0-30
EPA 8270C 3/4-Methylphenol (m/p-cresol) 65794-96-9 0.033 0.50 mg/kg 40 - 105 0-30 40 - 105 0-30
EPA 8270C 2,4-Dinitrotoluene 121-14-2 0.013 0.50 mg/kg 50 - 115 0-30 50 - 115 0-30
EPA 8270C Hexachlorobenzene 118-74-1 0.013 0.50 mg/kg 45 -120 0-30 45 -120 0-30
EPA 8270C Hexachlorobutadiene 87-68-3 0.013 0.50 mg/kg 40 - 115 0-30 40 - 115 0-30
EPA 8270C Hexachloroethane 67-72-1 0.016 0.50 mg/kg 35-110 0-30 35-110 0-30
EPA 8270C Nitrobenzene 98-95-3 0.32 2.5 mg/kg 60 - 115 0-30 60 - 115 0-30
EPA 8270C Pentachlorophenol 87-86-5 0.39 2.5 mg/kg 25-120 0-30 25-120 0-30
EPA 8270C Pyridine 110-86-1 0.055 0.50 mg/kg 50 - 130 0-20 52 - 115 0-20
EPA 8270C 2,4,5-Trichlorophenol 95-95-4 0.013 0.50 mg/kg 50 - 100 0-30 50 - 100 0-30
EPA 8270C 2,4,6-Trichlorophenol 88-06-2 0.015 0.50 mg/kg 45-110 0-30 45-110 0-30
DHS LUFT [Organic Lead - [ 0200 [ 100 | mgkg | 22-148 0-18 72-126 0-30
Notes:

QC - quality control

Hg/kg - micrograms per kilogram

mg/kg - milligrams per kilogram

pg/g - picograms per gram

CAS - Chemical Abstracts Service

EPA - Environmental Protection Agency

LCS CL - laboratory check sample control limit

LCS RPD - laboratory check sample relative percent difference
MDL - method detection limit

MS CL - matrix spike control limit

MS RPD - matrix spike relative percent difference

RL - reporting limit

TPH - total petroleum hydrocarbons
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Table 4 Geosyntec Consultants
Laboratory Control Tiers
Omega Superfund Site Operable Unit 2

The options available for data reporting from an analytical laboratory are presented in four general
levels. The levels indicate the detail of reporting for the analyses, and the components included in
the data package for each level are given below.

mLEVEL 1V : All QC data included in Levels I, I1, and 111, multiple sample dilution
reports, initial and continuing calibration chromatograms and quantitation reports, and
standard preparation logs.

mLEVEL 11l : All QC data included in Levels | and Il, MS/MSD analysis performed on
specific sample upon request, chromatograms (including QC and samples), quantitation
reports, initial and continuing calibration information, analysis logs, and extraction logs.

mLEVEL Il: Analytical reports, chain of custody form, method blank, matrix spike/ spike
duplicate summary with control limits, laboratory control samples with control limits,
reporting limits listed on all reports, surrogate recoveries for GC and GC/MS analyses
with control limits, case narrative upon request, and corrective action reports when
necessary.

mLEVEL I: Analytical reports, chain of custody form, case narrative upon request, and
corrective action reports when necessary.

Notes:

QC - quality control

MS - matrix spike

MSD - matrix spike duplicate

GC - gas chromatography

GC/MS - gas chromatography/mass spectrometry
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Table 5a

Reporting Limits, Holding Times, Containers, Preservation

Work Area Monitoring and Leading Edge Investigation

Omega Superfund Site Operable Unit 2

REPORTING HOLDING o .

METHOD ANALYTE LIMIT TIME CONTAINER PRESERVATION California MCL

(ng/L) (days) ngL)

EPA 8260B Carbon Tetrachloride 0.5 14 40ml VOA Vial 0.5

EPA 8260B Chloroform 0.5 14 40ml VOA Vial 80*

EPA 8260B 1,1-Dichloroethane 0.5 14 40ml VOA Vial 5

EPA 8260B 1,2-Dichloroethane 0.5 14 40ml VOA Vial 0.5

EPA 8260B c-1,2-Dichloroethene 0.5 14 40ml VOA Vial . 6

EPA 8260B 1,1-Dichloroethene 0.5 14 40ml VOA Vial 0<6 C};;dcsll’)zi <210 6

EPA 8260B Tetrachloroethene 0.5 14 40ml VOA Vial 5

EPA 8260B 1,1,1-Trichloroethane 0.5 14 40ml VOA Vial 200

EPA 8260B Trichloroethene 0.5 14 40ml VOA Vial 5

EPA 8260B Trichlorofluoromethane 0.5 14 40ml VOA Vial 150

EPA 8260B 1,1,2-Trichloro-1,2,2-Trifluoroethane 0.5 14 40ml VOA Vial 1200

EPA 8270C SIM [1,4-Dioxane | 1 | 7days/40days | 1L Amber | 0<6° C [ %%

EPA 218.6 [Chromium V1 | 1 [ 24ms® | 250miPoly | 0<6° C [ 10

Notes: Acronyms:

1 - California Drinking Water Standard Primary Maximum Contaminant Level
2 - If sample is field filtered and stored in ammonia sulfate buffer preservative above pH 9.3, 28-day hold times are permitted.
* - Total trihalomethanes = Bromodichloromethane, Bromoform, Chloroform, Dibromochloromethane

** - California State Notification Levels for Drinking Water

Reference:
California Code of Regulation Title 22. Table 64444-A. Last updated June 14, 2016
http://www.waterboards.ca.gov/drinking water/certlic/drinkingwater/documents/lawbook/dwregulations-2016-06-14.pdf

Drinking Water Notification Levels and Response Levels: An Overview. Division of Drinking Water State Water Resources
Control Board. February 4, 2015

http://www.waterboards.ca.gov/drinking water/certlic/drinkingwater/documents/notificationlevels/notificationlevels.pdf
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°C - degree Celsius

COC - chemical of concern

HCI - hydrochloric acid

L - Liter

MCL - maximum containment level
ml - milliliter

pg/L - microgram per liter

SIM - selective ion monitoring

VOA - volatile organic analysis




Table 5b

Reporting Limits, Holding Times, Containers, Preservation

Pre-Design Investigation

Omega Superfund Site Operable Unit 2

. . REPORTING HOLDING California Minimum
i Waste Discharge | Water Qualit
METHOD ANALYTE Main copcs | Standards for | Key Treatment : & T Q )Y LIMIT TIME CONTAINER PRESERVATION MCL? Levels*
COCs End-Use for Constituents | Requirement Objectives
(ng/L) (days) (ng/L) (ng/L)
EPA 2007 [Aluminum 50 1000
EPA 200.7 . 15
5 Antimony X 6 5
EPA 200.8 1
EPA 200.7 . 15
5 Arsenic X X 10 10
EPA 200.8 1
EPA200.7 [ . X 10 0.5
EPA 1640° eryim 0.5 :
EPA 200.7 Boron X 20
EPA 200.7 Cadmi 10 0.5
EPA 1640° admium 0.03 :
EPA 200.7 __[Chromium (Total) X X 10 50 10 (II1)
EPA200.7 | 10 05
opper .
EPA 1640° 0.03
6 months 250ml Poly HNO,; pH<2
EPA2007 | X 10 05
EPA 1640° - 0.03 :
EPA 200.7 Manganese X 5 S5Q***
EPA 200.7 ) 10
6 Nickel X 100 1
EPA 200.8 1
EPA 200.7 ] 15
s Selenium X X 50 2
EPA 200.8 1
EPA 200.7 si X 5 025
EPA 1640° [0 0 0.05 :
EPA 200.7 ) 15
6 Thallium X 2 1
EPA 200.8 1
EPA 2007 [Vanadium 10 50%*
EPA 200.7 _ |Zinc X 10 20
EPA218.6 |Chromium VI | x X ] X 1 | oans’ ] 250ml Poly | 0<6°C | 0] 5
EPA 245.1  |Mercury [ X [ X 0.2 [ 28 [ 250ml Poly [ HNO; pH<2 [ 2 [ 0.2
EPA 300.0 __ [Chloride X 1 (mg/L) 28
EPA 300.0 Nitrate (as N) X 0.1 (mg/L) 48 hrs 125ml Poly 0<6° C
EPA 300.0 _ [Sulfate X X 1 (mg/L) 28
EPA 314.0  [Perchlorate X [ X X 2 [ 28 [ 125ml Poly [ 0<6° C [ 6 [ 6t
EPA 504.1 1,2-Dibromo-3-chloropropane X 0.01 02
(1132B]():_I];) - 14 40ml VOA Vial 0<6° C, Na,S,0;
-Dibromoethane
’ t
EPA 504.1 (Ethvlene Dibromide - EDB) X X 0.01 0.05 0.05
—<
SRL 524M-TCP |1,2,3-Trichloropropane X 0.005 14 40ml VOA Vial 0<6° C, HCI, pH <2 no 0.005%*
headspace
EPA 1625M___[n-Nitrosodimethylamine (NDMA) [ X [ X 0.01 [ 7/40 [ 2 x 1L Amber [ 0<6° C [ oo+ ] 5
SM 2540 C__ [Solids, Total Dissolved [ X [ X X 1 (mg/L) [ 7 [ 1L Poly [ 0<6° C [ 500 (mg/Ly**+ |
SM 4500 CN E_[Cyanide [ [ X 0.02 (mg/L) | 14 [ 1L Poly [ 0<6° C,NaOH, pH>10 | [ 5
EPA 8015B (M) [Methanol X 0.1 (mg/L) 14 40ml VOA Vial 0<6° C, no headspace 1000
EPA 8015B (M) [Total Petroleum Hydrocarbons X 100 7 /40 500ml Amber 0<6° C 0
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Table S5b
Reporting Limits, Holding Times, Containers, Preservation
Pre-Design Investigation
Omega Superfund Site Operable Unit 2

. . REPORTING HOLDING California Minimum
i Waste Discharge | Water Qualit;
METHOD ANALYTE Main copcs | Standards for | Key Treatment : & T Q )Y LIMIT TIME CONTAINER PRESERVATION MCL? Levels*
COCs End-Use for Constituents | Requirement Objectives
(ng/L) (days) (ng/L) (ng/L)

EPA 8081A 4,4’-DDD X 0.05 0.05
EPA 8081A 4,4-DDE X 0.05 0.05
EPA 8081A , 0.05

epacos® | PPT 0.004 0.01
EPA 8081A Alpha-Endosulf X 0-05 0.02

EPA 608° pha-Endostiian 0.004 :
EPA 8081A Alpha-BHC X 0-05 0.01

EPA 608° e 0.004 :
EPA 8081A Aldri < 0.05 0,005

EPA 608° " 0.004 :
EPA 8081A Beta-Endosulf: X 0-05 0.01

EPA 608° eta-Endosulfan 0.004 .
EPASOSIA | o X 0.05 0.005

EPAGOS® | 0.005 :
EPA 8081A 0.5

s Chlordane X 0.1

EPA 608 0.05

EPA 8081A 0.05 71740 2 x 1L Amber 0<6° C
6 delta-BHC X 0.005

EPA 608 0.004
EPA 8081A L 0.05

EPA 608° Dieldrin 0.004 0.01
EPA 8081A Endosulfan Sulfate 0.05 0.05
EPA 8081A . 0.05

EPA 608° Endrin 0.004 0.01
EPA 8081A Endrin Aldehvd X 0.05 0.01

EPA 608° nnm Aldenyee 0.004 :
EPA 8081A Heptachl X 0.05 0.01

EPA 608° eprachor 0.004 :
EPA 8081A Heptachlor Epoxid X 0-05 0.01

EPA 608° eptachlor Epoxide 0.004 .
EPA 8081A SHC X 0.05 0.02

EPAG0s | 0.004 :
EPA 8081A 2

EPA 608° Toxaphene X 03 0.5
EPA 8082 PCB 1016 X 0.5 0.5
EPA 8082 PCB 1221 X 0.5 0.5
EPA 8082 PCB 1232 X 0.5 0.5
EPA 8082 PCB 1242 X 0.5 7/40 2 x 1L Amber 0<6° C 0.5
EPA 8082 PCB 1248 X 0.5 0.5
EPA 8082 PCB 1254 X 0.5 0.5
EPA 8082 PCB 1260 X 0.5 0.5
EPA 8260B 1,1,1-Trichloroethane X X X 0.5 14 40ml VOA Vial, no headspace 200 2
EPA 8260B 1,1,2,2-Tetrachloroethane X X 0.5 14 40ml VOA Vial, no headspace 1 0.5
EPA 8260B 1,1,2-Trichloro-1,2,2-Trifluoroethane X X 0.5 14 40ml VOA Vial, no headspace 1200
EPA 8260B 1,1,2-Trichloroethane X X X 0.5 14 40ml VOA Vial, no headspace 5 0.5
EPA 8260B 1,1-Dichloroethane X X X X 0.5 14 40ml VOA Vial, no headspace 5 1
EPA 8260B 1,1-Dichloroethene X X X X 0.5 14 40ml VOA Vial, no headspace . 6 0.5
EPA 8260B___[1,2,4-Trichlorobenzene X 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 5
EPA 8260B 1,2-Dichlorobenzene X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B 1,2-Dichloroethane X X X X 0.5 14 40ml VOA Vial, no headspace 0.5 0.5
EPA 8260B 1,2-Dichloropropane X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B 1,3-Dichloropropane X 1 14 40ml VOA Vial, no headspace
EPA 8260B 1,3-Dichlorobenzene X 0.5 14 40ml VOA Vial, no headspace 2
EPA 8260B 1,4-Dichlorobenzene X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B 2-Butanone (methyl ethyl ketone) X 5 14 40ml VOA Vial, no headspace 700t
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Table 5b

Reporting Limits, Holding Times, Containers, Preservation

Pre-Design Investigation

Omega Superfund Site Operable Unit 2

. . REPORTING HOLDING California Minimum
i Waste Discharge [ Water Qualit
METHOD ANALYTE Main copcs | Standards for | Key Treatment : & T Q )Y LIMIT TIME CONTAINER PRESERVATION MCL? Levels*
COCs End-Use for Constituents | Requirement Objectives
(ng/L) (days) (ng/L) (ng/L)
EPA 8260B . 5 .
EPA 52495 2-Chloroethyl Vinyl Ether 1 7 40ml VOA Vial, no headspace 0<6° C 1
EPA 8260B Acetone 10 14 40ml VOA Vial, no headspace 700t
EPA 8260B . 20 .
EPA 624° Acrolein s 14 40ml VOA Vial, no headspace 5
EPA 8260B . 10 .
EPA 524.2° Acrylonitrile X 2 14 40ml VOA Vial, no headspace 2
EPA 8260B Benzene X X 0.5 14 40ml VOA Vial, no headspace 1 0.5
EPA 8260B Bromodichloromethane X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B Bromoform X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B Bromomethane (Methyl Bromide) X 1 14 40ml VOA Vial, no headspace 2
EPA 8260B c-1,2-Dichloroethene X X X 0.5 14 40ml VOA Vial, no headspace 6
EPA 8260B c-1,3-Dichloropropene X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B Carbon Disulfide X 1 14 40ml VOA Vial, no headspace 160**
EPA 8260B Carbon Tetrachloride X X X X 0.5 14 40ml VOA Vial, no headspace 0.5 0.5
EPA 8260B Chlorobenzene X X 0.5 14 40ml VOA Vial, no headspace 70 2
EPA 8260B Chloroethane X 0.5 14 40ml VOA Vial, no headspace 2
EPA 8260B Chloroform X X X 0.5 14 40ml VOA Vial, no headspace 80* 2
EPA 8260B Chloromethane (Methyl Chloride) X 0.5 14 40ml VOA Vial, no headspace 0.5
EPA 8260B Dibromochloromethane X 0.5 14 40ml VOA Vial, no headspace . 0.5
EPA 8260B___|Diisopropyl Ether (DIPE) X 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 2
EPA 8260B Ethanol X 50 14 40ml VOA Vial, no headspace 1000
EPA 8260B Ethylbenzene X 0.5 14 40ml VOA Vial, no headspace 300 2
EPA 8260B Ethyl-t-Butyl Ether (ETBE) X 0.5 14 40ml VOA Vial, no headspace 2
EPA 8260B . ) 1 .
3 Methylene Chloride (Dichloromethane) X 14 40ml VOA Vial, no headspace 5 0.5
EPA 524.2 0.5
EPA 8260B Methyl-t-Butyl Ether (MTBE) X X 0.5 14 40ml VOA Vial, no headspace 13 5t
EPA 8260B Naphthalene X 1 14 40ml VOA Vial, no headspace 10
EPA 8260B 0-Xylene X 0.5 14 40ml VOA Vial, no headspace 1750t
EPA 8260B p/m-Xylene X 0.5 14 40ml VOA Vial, no headspace 1750t
EPA 8260B t-1,2-Dichloroethene X X 0.5 14 40ml VOA Vial, no headspace 6 1
EPA 8260B t-1,3-Dichloropropene X X 0.5 14 40ml VOA Vial, no headspace 0.5% 0.5
EPA 8260B Tert-Amyl-Methyl Ether (TAME) X 0.5 14 40ml VOA Vial, no headspace 2
EPA 8260B Tert-Butyl Alcohol (TBA) X 10 14 40ml VOA Vial, no headspace 10
EPA 8260B Tetrachloroethene X X X X 0.5 14 40ml VOA Vial, no headspace 5 0.5
EPA 8260B Toluene X X 0.5 14 40ml VOA Vial, no headspace 150 2
EPA 8260B Trichloroethene X X X X 0.5 14 40ml VOA Vial, no headspace 5 0.5
EPA 8260B Trichlorofluoromethane X X 0.5 14 40ml VOA Vial, no headspace 150
EPA 8260B Vinyl Chloride X X 0.5 14 40ml VOA Vial, no headspace 0.5 0.5
EPA 8270C 1,2-Diphenylhydrazi -Azob X 10 7 /40 IL Amb 1
EPA 625° ,2-Diphenylhydrazine-(as-Azobenzene) 05 mber
EPA 8270C 10
6 2-Chlorophenol X 7 /40 1L Amber 5
EPA 625 0.5
EPA 8270C . 10
6 2,4-Dichlorophenol X 7 /40 1L Amber 5
EPA 625 0.5
EPA 8270C . 10
EPA 625° 2,4-Dimethylphenol X ) 7 /40 1L Amber 2
EPA 8270C . 50
EPA 625° 2,4-Dinitrophenol X 5 7 /40 1L Amber 0<6° C 5
EPA 8270C . 10
6 2,4-Dinitrotoluene X 7 /40 1L Amber 5
EPA 625 0.5
EPA 8270C 2,4,6-Trichlorophenol X 10 7 /40 1L Amber 10
EPA 8270C . 10
EPA 625° 2,6-Dinitrotoluene X 5 7 /40 IL Amber 5
EPA 8270C 2-Nitrophenol X 10 7 /40 1L Amber 10
EPA 8270C 2-Chloronaphthalene X 10 7 /40 1L Amber 10
EPA 8270C A N 2
EPA 625° 3,3’-Dichlorobenzidine X s 7 /40 IL Amber 5
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Table 5b

Reporting Limits, Holding Times, Containers, Preservation

Pre-Design Investigation

Omega Superfund Site Operable Unit 2

. . REPORTING HOLDING California Minimum
i Waste Discharge [ Water Qualit
METHOD ANALYTE Main copcs | Standards for | Key Treatment : & T Q )Y LIMIT TIME CONTAINER PRESERVATION MCL? Levels®
COCs End-Use for Constituents | Requirement Objectives
(ng/L) (days) (ng/L) (ng/L)
EPA 8270C 10
6 3-Methyl-4-Chlorophenol X 7 /40 1L Amber 1
EPA 625 0.5
EPA 8270C . 50
EPA 625° 2-Methyl-4,6-Dinitrophenol X 5 7 /40 1L Amber 5
EPA 8270C ) 10
6 |4-Nitrophenol X 7 /40 1L Amber 5
EPA 625 SIM 5
EPA 8270C 10
EPA 625° 4-Bromophenyl-phenyl-ether X 5 7 /40 1L Amber 5
EPA 8270C 10
6 4-Chlorophenyl-phenyl-ether X 7 /40 1L Amber 5
EPA 625 5
EPA 8270C 10
6 |Acenaphthene 7 /40 1L Amber 1
EPA 625 SIM 0.2
EPA 8270C Acenaphthylene 10 7 /40 1L Amber 10
EPA 8270C 10
6 Anthracene 7 /40 IL Amber 5
EPA 625 0.5
EPA 8270C > 50
6 Benzidine X 7 /40 IL Amber 5
EPA 625 5
EPA 8270C 10
6 Benzo (a) Anthracene X 7 /40 1L Amber 5
EPA 625 0.5
EPA §270C B P 10 7 /40 IL Amb 2
EPA 625° enzo (a) Pyrene 0.5 mber
EPA 8270C Benzo (b) Fluoranthene 10 7 /40 1L Amber 10
EPA 8270C . 10
EPA 625° Benzo (g,h,i) Perylene ) 7 /40 1L Amber 5
EPA 8270C 10
EPA 625° Benzo (k) Fluoranthene X ) 7 /40 1L Amber 2
EPA 8270C o
< [Bis (2-Chloroethoxyl) methane X 10 7 /40 1L Amber 0=6°C 5
EPA 625 0.5
EPA 8270C ) 25
6 Bis (2-Chloroethyl) ether X 7 /40 1L Amber 1
EPA 625 0.5
EPA 8270C Bis (2-Chloroisopropyl) ether X 10 7 /40 1L Amber 10
EPA 8270C . 10
6 Bis (2-Ethylhexyl) Phthalate X X X 7 7 /40 1L Amber 4 5
EPA 625 5
EPA 8270C Butyl benzyl phthalate X 10 7 /40 1L Amber 10
EPA 8270C 10
6 Chrysene X 7 /40 1L Amber 5
EPA 625 0.5
EPA 8270C . 10
¢ |Dibenzo(a,h)-anthracene X 7 7 /40 1L Amber 0.1
EPA 625 SIM 0.2
EPA 8270C Diethyl phthalate X 10 7 /40 1L Amber 10
EPA 8270C Dimethyl phthalate X 10 7 /40 1L Amber 10
EPA 8270C di-n-Butyl phthalate X 10 7 /40 1L Amber 10
EPA 8270C di-n-Octyl phthalate X 10 7 /40 1L Amber 10
EPA 8270C Fluoranthene X 10 7 /40 1L Amber 10
EPA 8270C Fluorene X 10 7 /40 1L Amber 10
EPA 8270C 10
6 Hexachlorobenzene X 7 /40 1L Amber 1
EPA 625 0.5
EPA 8270C . 10
EPA 625° Hexachlorobutadiene X ) 7 /40 1L Amber 1
EPA 8270C . 25
6 Hexachloro-cyclopentadiene X 7 /40 1L Amber 5
EPA 625 0.5
EPA 8270C 10
EPA 625° Hexachloroethane X ) 7 /40 1L Amber 1
EPA 8270C 10
¢ |Indeno(1,2,3,cd)-pyrene X 7 7 /40 1L Amber 0.05
EPA 625 SIM 0.2
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Table S5b
Reporting Limits, Holding Times, Containers, Preservation
Pre-Design Investigation
Omega Superfund Site Operable Unit 2

Geosyntec Consultants

. . REPORTING HOLDING California Minimum
i Waste Discharge [ Water Qualit
METHOD ANALYTE Main copcs | Standards for | Key Treatment : & T Q )Y LIMIT TIME CONTAINER PRESERVATION MCL? Levels®
COCs End-Use for Constituents | Requirement Objectives
(ng/L) (days) (ng/L) (ng/L)
EPA 8270C 10
6 Isophorone X 7 /40 1L Amber 1
EPA 625 0.5
EPA 8270C . . . 10
EPA 625° N-Nitroso-di-n-propyl amine X 5 7 /40 1L Amber 5
EPA 8270C . . . 10
6 N-Nitrosodiphenyl amine X 7 /40 1L Amber 1
EPA 625 0.5
EPA 8270C
EPA 625 Nitrobenzene X 215 7 /40 1L Amber 0<6°C 10
EPA 8270C 10
6 Pentachlorophenol X 7 /40 1L Amber 1
EPA 625 0.5
EPA 8270C 10
6 Phenanthrene X 7 /40 1L Amber 5
EPA 625 0.5
EPA 8270C Phenol X 10 7./40 1L Amber 50
EPA 8270C Pyrene X 10 7 /40 1L Amber 10
EPA 8270C SIM _[1,4-Dioxane | x [ x ] | | X | | 1 [ 7/40 ] 1L Amber | 0<6° C | 1#* | 3t
EPA 1613 [Dioxin (2,3,7,8-TCDD) [ [ [ [ [ X [ [ 0.000005 [ 365 [ Amber Glass [ 0<6° C [ [ 1.00E-05
1 liter polyethylene or glass container; should be
collected in duplicate. 800 mls in 1 liter bottles and 7.000.000+
EPA 100.2 Asbestos X 0.2MFL 48 hrs stored in the dark at 4.0 degrees C. sample are to be none (in ;iber’s/L ks
shipped in order to be filtered at the laboratory within "
48 hrs.
Notes: Acronyms:

1 - List of pollutant to be screened under ORDER NO. R4-2013-0095

2 - List of pollutant to be screened under the Basin Plan

3 - California Drinking Water Standard Primary Maximum Contaminant Level for COCs and COPCs
4 - Minimum Levels under Order NO. R4-2013-0095

°C - degree Celsius MCL - maximum containment level

COC - chemical of concern MFL - million fibers per liter
COPC - chemical of potential concern mL - milligram per liter

DLR - detection limit for purposes of reporting NaOH - sodium hydroxide

5 - If sample is field filtered and stored in ammonia sulfate buffer preservative above pH 9.3, 28-day hold times are permitted.
6 - Second analytical method and reporting limit reflects a drinking water method that may be subsituted to meet MCLs or minimum detection levels for project.
7 - MCL or minimum detection limit for these 3 SVOC analytes is between the analytical method reporting limit and the method detection limit for the listed drinking water method.

* - Total trihalomethanes = Bromodichloromethane, Bromoform, Chloroform, Dibromochloromethane
* - Total 1,3-Dichloropropene = c-1,3-Dichloropropene and t-1,3-Dichloropropene

** _ California State Notification Levels for Drinking Water

*#* _ California Drinking Water Standard Secondary Maximum Contaminant Level

t - Screening level that applies to non-MUN receiving waters under ORDER NO. R4-2013-0095

Reference:

California Code of Regulation Title 22. Sections 64431, 64444, 64449, and 64533. Last updated June 14, 2016
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/lawbook/dwregulations-2016-06-14.pdf

Drinking Water Notification Levels and Response Levels: An Overview. Division of Drinking Water State Water Resources Control Board. February 4, 2015
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/notificationlevels/notificationlevels.pdf

EPA - Environmental Protection Agency
HCI - hydrochloric acid

HNOs - nitric acid

L - Liter

PHG - public health goal

TPH - total petroleum hydrocarbon
ug/L - microgram per liter

VOA - volatile organic acid

Los Angeles Regional Water Quality Control Board, Order NO. R4-2013-0095, General NPDES Permit NO. CAG994004, Waste Discharge Requirements from Construction and Project Dewatering to Surface Waters in Coastal Watersheds of Los Angeles and Ventura Counties - Attachment B and E

http://www.waterboards.ca.gov/losangeles/board_decisions/adopted orders/permits/general/npdes/r4-2013-0095
Los Angeles Regional Water Quality Control Board, Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties, Table 3-13, 2 May 2013
http://www.waterboards.ca.gov/losangeles/water issues/programs/basin_plan
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Table 5c

Reporting Limits, Holding Times, Containers, Preservation
Water-Investigation Derived Waste
Omega Superfund Site Operable Unit 2

Geosyntec Consultants

METHOD ANALYTE REi(I)I\l/}I;NG HOLDING TIME CONTAINER PRESERVATION TCLP STLC TTLC'

(ng/L) (days) (mg/L) (mg/L) | (mgkg)

1 liter polyethylene or glass container; should be
collected in duplicate. 800 mls in 1 liter bottles and
EPA 100.2 Asbestos 0.2MFL 48 hrs stored in the dark at 4.0 degrees C. sample are to be none - - 1%
shipped in order to be filtered at the laboratory within
48 hrs.

EPA 200.7 Antimony 15 6 months 250ml Poly HNO;, pH<2 - 15 500
EPA 200.7 Arsenic 15 6 months 250ml Poly HNO;, pH<2 5.0 5.0 500
EPA 200.7 Barium 10 6 months 250ml Poly HNO;, pH<2 100 100 10,000>
EPA 200.7 Beryllium 10 6 months 250ml Poly HNO;, pH<2 - 0.75 75
EPA 200.7 Cadmium 10 6 months 250ml Poly HNO;, pH<2 1.0 1.000 100
EPA 200.7 Chromium 10 6 months 250ml Poly HNO;, pH<2 5 5 (560) 2,500
EPA 200.7 Cobalt 10 6 months 250ml Poly HNO;, pH<2 - 80 8,000
EPA 200.7 Copper 10 6 months 250ml Poly HNO;, pH<2 - 25 2,500
EPA 200.7 Lead 10 6 months 250ml Poly HNO;, pH<2 5.0 5.0 1,000
EPA 245.1 Mercury 0.2 28 250ml Poly HNO;, pH<2 0.2 0.2 20
EPA 200.7 Molybdenum 10 6 months 250ml Poly HNO;, pH<2 - 350 3,500
EPA 200.7 Nickel 10 6 months 250ml Poly HNO;, pH<2 - 20 2,000
EPA 200.7 Selenium 15 6 months 250ml Poly HNO;, pH<2 1.0 1.0 100
EPA 200.7 Silver 5 6 months 250ml Poly HNO;, pH<2 5.0 5.0 500
EPA 200.7 Thallium 15 6 months 250ml Poly HNO;, pH<2 - 7.0 700
EPA 200.7 Vanadium 10 6 months 250ml Poly HNO;, pH<2 - 24 2,400
EPA 200.7 Zinc 10 6 months 250ml Poly HNO;, pH<2 - 250 5,000
EPA 218.6 [Chromium V1 1 | 24 hrs’ 250ml Poly 0<6° C - s | s00
EPA 300.0 [Fluoride 100 | 28 125ml Poly 0<6° C - 180° | 18,000°
EPA 1613 |Dioxin (2,3,7,8-TCDD) 0.000005 | 365 Amber Glass 0<6° C - 0.001 | 0.01
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Table 5¢
Reporting Limits, Holding Times, Containers, Preservation

Water-Investigation Derived Waste
Omega Superfund Site Operable Unit 2

Geosyntec Consultants

REPORTING

METHOD ANALYTE LIMIT HOLDING TIME CONTAINER PRESERVATION TCLP STLC TTLC'
(ng/L) (days) (mg/L) (mg/L) | (mgkg)

EPA 8015B (M) Total Petroleum Hydrocarbons 100 7 days /40 days 500ml Amber 0<6° C - - -
EPA 8015B (M) Gasoline 100 14 40ml VOA Vial 0<6° C, HC, pH <2 - - -
EPA 8015B (M) Diesel 100 7 days /40 days 500ml Amber 0<6° C - - -
EPA 8015B (M) Jet fuel 100 7 days /40 days 500ml Amber 0<6° C - - -
EPA 8151A 2,4-Dichlorophenoxyacetic acid 5 7 days /40 days 1L Amber 0<6° C 10.0 10 100
EPA 8151A 2,4,5-TP (Silvex) 0.5 7 days /40 days 1L Amber 0<6° C 1.0 1.0 10
EPA 8081A Aldrin 0.05 7 days /40 days IL Amber 0<6°C - 0.14 14
EPA 8081A Chlordane 0.05 7 days /40 days 1L Amber 0<6° C 0.03 0.25 2.5
EPA 8081A DDT/DDE/DDD 0.05 7 days /40 days IL Amber 0<6° C - 0.1 1.0
EPA 8081A Dieldrin 0.05 7 days /40 days 1L Amber 0<6° C - 0.8 8.0
EPA 8081A Endrin 0.05 7 days /40 days 1L Amber 0<6° C 0.02 0.02 0.2
EPA 8081A Heptachlor (& its Epoxide) 0.05 7 days /40 days 1L Amber 0<6° C 0.008 0.47 4.7
EPA 8081A Kepone 0.1 7 days /40 days 1L Amber 0<6° C - 2.1 21
EPA 8081A Lindane 0.05 7 days /40 days 1L Amber 0<6° C 0.4 0.4 4.0
EPA 8081A Methoxychlor 0.05 7 days /40 days 1L Amber 0<6° C 10.0 10 100
EPA 8081A Mirex 0.1 7 days /40 days 1L Amber 0<6° C - 2.1 21
EPA 8081A Toxaphene 2 7 days /40 days 1L Amber 0<6° C 0.5 0.5 5.0
EPA 8260B 1,1-Dichloroethene 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.7 -- --
EPA 8260B 1,2-Dichloroethane 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.5 -- --
EPA 8260B 1,4-Dichlorobenzene 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 7.5 -- --
EPA 8260B 2-Butanone 5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 200.0 -- --
EPA 8260B Benzene 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.5 -- --
EPA 8260B Carbon Tetrachloride 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.5 -- --
EPA 8260B Chlorobenzene 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 100.0 -- --
EPA 8260B Chloroform 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 6.0 -- --
EPA 8260B Tetrachloroethene 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.7 -- --
EPA 8260B Trichloroethene 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.5 204 2,040
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Table S5c Geosyntec Consultants
Reporting Limits, Holding Times, Containers, Preservation
Water-Investigation Derived Waste
Omega Superfund Site Operable Unit 2

METHOD ANALYTE REi?hl::;NG HOLDING TIME CONTAINER PRESERVATION TCLP STLC TTLC'
(ng/L) (days) (mg/L) (mg/L) | (mgkg)
EPA 8260B Vinyl Chloride 0.5 14 40ml VOA Vial, no headspace 0<6° C, HCI, pH <2 0.2 - -
EPA 8270C 2-Methylphenol (o-cresol) 10 7 days /40 days 1L Amber 0<6° C 200.0 - -
EPA 8270C 3/4-Methylphenol (m/p-cresol) 10 7 days /40 days 1L Amber 0<6° C 200.0 - -
EPA 8270C Cresols (total) 10 7 days /40 days 1L Amber 0<6° C 200.0 - -
EPA 8270C 2,4-Dinitrotoluene 10 7 days /40 days 1L Amber 0<6° C 0.13 - -
EPA 8270C Hexachlorobenzene 10 7 days /40 days 1L Amber 0<6° C 0.13 - -
EPA 8270C Hexachlorobutadiene 10 7 days /40 days 1L Amber 0<6° C 0.5 - -
EPA 8270C Hexachloroethane 10 7 days /40 days 1L Amber 0<6°C 3.0 - -
EPA 8270C Nitrobenzene 25 7 days /40 days 1L Amber 0<6° C 2.0 - -
EPA 8270C Pentachlorophenol 10 7 days /40 days 1L Amber 0<6°C 100.0 1.7 17
EPA 8270C Pyridine 10 7 days /40 days 1L Amber 0<6° C 5.0 - -
EPA 8270C 2,4,5-Trichlorophenol 10 7 days /40 days 1L Amber 0<6° C 400.0 -- --
EPA 8270C 2,4,6-Trichlorophenol 10 7 days /40 days 1L Amber 0<6° C 2.0 - -
DHS LUFT Organic Lead 300 7 500ml Amber 0<6° C | - | - | 13

Notes:

Constituents as presented in California Code of Regulations, Title 22, Section 66261.24.

1. Values expressed as net weight

2. Excluding barium sulfate

3. Limits given for fluoride salts

4. If sample is field filter